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... there is no point at all in introducing a suture into the tissue 
which has greater strength than the tissue itself.”’* 


Because of its higher strength-to-diameter ratio, D&G Fine- 
Gauge Catgut (sizes 4-0 and 5-0) has widely replaced con- 
ventional sizes. Results have consistently shown it to facili- 
tate a degree of surgical efficiency unattainable with sutures 


of larger diameter. 


D&G FINE—GAUGE CATGUT 


THE EVIDENCE—Comprehensive litera- 
ture on the size of catgut in relation to 
wound healing will be submitted at your 


request. 


*Harvey, Samuel C.: Annals of Surgery 102:946 (Nov.) 
3 4 
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DAVIS & GECK, INC. 


CLAUSTRO-THERMAL CATGUT*A 
boilable suture sterilized by the Claustro- 
Thermal method wherein heat, at tempera- 
tures lethal to the most resistant organisms 
and spores, is applied after the tubes are sealed. 
Its stability permits the tubes to be boiled or 
autoclaved any number of times without injury 
to the sutures. 


THERMO-FLEX CATGUT * A non-boil- 
able suture, possessing maximum practical 
flexibility without loss of other equally essen- 
tial qualities. It is subjected to rigorous heat- 
sterilization during the manufacturing process. 
Free from oils, it will not slip at the knot. 


ANACAP SILK © This silk, with its unprece- 
dented tensile strength, knot security, and 
absolute non-capillarity under all conditions, 


marks a definite advance in the field of non- 
absorbable sutures. It is unaffected by boiling, 
autoclaving, tissue fluids or germicides. 


‘DERMALON (processed from nylon) * These 


sutures are the product of two and a half years 


of research and clinical observation in the 


development of a synthetic monofilament 
strand. Smoothness, elasticity, and imperme- 
ability are characteristics of the basic substance 
—nylon. Permanence of color, uniformity of 
size and other qualities essential to satisfactory 
behavior are assured by D & G processing. 


D&G Sutures * Surgilon (braided 


nylon), ribbon gut, kangaroo tendons and 
bands, twisted silk, celluloid linen, cotton, 
silkworm gut, horsehair, etc., are available in 
comprehensive ranges of lengths and sizes. 


OR 
VERY sURGICS 


DAVIS & GECK SUTURES WITH ATRAUMATIC NEEDLES 
FOR SPECIFIC PROCEDURES 


INTESTINAL HERNIOPLASTY THYROID HARELIP EYE 
CLEFT PALATE NEPH ROPEX Y PLASTIC ARTERY NERVE 


OBSTETRICAL CIRCUMCISION URETERAL TONSIL RENAL 


A list of sizes, lengths, suture-needle combinations and prices 
will be sent on request 


SINCE 1909—Surgical Sutures Exclusively 


The of new guiures for speciii purpose | | 
| giways portant phase of Davis & Geck researc 
| The wide variety of ane gorure which 
| Davis g Geek provide enables selec’ ® product of 
standard and pehaviot for any 


THE MARK OF PROGRESS 
IN SUTURES 


Expansion of our manufacturing facilities 
has been paralleled by intensification of our research activities. 
The rapidity of developments in all scientific fields 
is making this work unusually productive. 
Therefore, assurance can be given not only for adequate quantities 
but for advances in processing 


and still further refinements in the products themselves 


“THIS ONE THING WE DO—SUTURES” \ 


DAVIS & GECK, INC « BROOKLYN 1,N. Y. 
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BEFORE THYROIDECTOMY 


Iodine reactions, an ever-present threat to rapid disappearance of all signs of 
during the presurgical preparation of iodine intoxication. 

the thyroid patient, need not be con- Amend’'s Solution, resublimed iodine 
sidered when Amend’s Solution is largely in organic form, in a stable, 
prescribed. Being virtually nontoxic, aqueous (1.21%) solution, is safer be- 
Amend's Solution is well-tolerated, even cause its iodoprotein molecule breaks 


by patients who are known to be sen- down slowly, and is absorbed at a 
gradual sustained rate. Thus it avoids 


the stormy fluctuation of blood iodine 
levels in many quarters considered the 


sitive to iodine in other forms. 
In many instances in which Lugol's 
solution and the iodides caused toxic 


cause of iodi i ication. 
reactions and necessitated withdrawal, iodine intoxication 


Amend’'s Solution, immediately insti- Shes. Leeming CaJSne 


tuted, not only was well borne but led _— 155 East 44th Street New York, N. Y. 


Amend SOLUTION 


The American Journal of Surgery, Ine. 


Reg. U. S. Pat. Off., Nov. 3, 1936 
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oc BASAL 
they 


ASAL anesthesia produced by the rectal instil- 


lation of a solution of Avertin with Amylene 
Hydrate generally lasts for two hours or more... 
With a relatively small dose of a supplemental 
anesthetic satisfactory muscular relaxation may be 
secured for a prolonged period . . . General anes- 
thesia is usually maintained on a relatively high 


oxygen intake. 


Avertin with Amylene Hydrate is supplied in bottles of 25 cc. and 
100 cc., each 1 cc. containing 1 Gm. of Avertin and 0.5 Gm. of 
amylene hydrate. 


Trademark Reg. U. S. Pat. Off. & Canada 


Brand of TRIBROMETHANOL 


WITH AMYLENE HYDRATE 


WINTHROP cuemicat company, INC. 


Pharmaceuticals of merit for the physician 
NEW YORK, N. Y. WINDSOR, ONT. 


symbol of stingy 


service to our Country waves oe 


from the Winthrop flagstaff. = 
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General information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


PREPARATION OF 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


HE AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF suRGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


MANUSCRIPTS 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puaneur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THE AMERICAN JOURNAL OF SuR- 
GERY, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery, inc. 


49 WEST 45TH STREET - NEW YORK 
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Kelared 


Syntropan; the Roche non-narcotic antispasmodic, effectively relaxes the 


tension of smooth muscle spasm. 


INDICATIONS: Syntropan ‘Roche’ is indicated in pylorospasm, cardio- 
spasm, intestinal colic, spastic constipation, gastric spasm, spasms due to 


peptic ulcer, megacolon, and tenesmus. 


DOSAGE: One tablet (50 mg) three or four times a day, or as required. By 


subcutaneous or intramuscular injection, one ampul three times a day, or 


as required. HOFFMANN-LA ROCHE, INc., ROCHE PARK, NUTLEY, N.J. 


*Phosphate of dl-tropic acid ester of 
3-diethylamino-2, 2-dimethyl-l-propanol. 


SYNTROPAN ‘ROCHE 


NON-NARCOTIC ANTISPASMODIC 
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# 
N 


AMERICAN JOURNAL OF SuRGERY * OcToBER 1943 


QBucted 


from one of more than 400 published papers 


% “In general, pentothal sodium is useful in any short 


operative procedure where a great deal of relaxation 
is not required, and also where a cautery is being 
used. Such includes incision and drainage of abscesses, 
infected fingers or hands, small amputations, cautery of 
the cervix, dilatation and curettage, manipulation of 


joints or the back, etc.” 


Walter S. Johns, M. D. 
Calgary Associate Clinic, Calgary, Alta. 


Intravenous Anaesthesia 
Canad. M. A. J., 48:222, Mar., 1943. 


REG. U.S. PAT. OFF 


Descriptive literature 

will be sent upon request. 

Address inquiries to 

ABBOTT LABORATORIES e North Chicago, Illinois 
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HE great skill of today’s “military surgeons is 
: made possible by such marvelous aids as the 
ey odie drugs and human blood plasma. Also helping 


their deft hands is the finest equipment... . Sklar 


surgical instruments, for example. Wherever the 


surgeons of our armed forces stand by for action you -~ a 
are pretty sure to find Sklar products. Sklar quality” 
has always been based on the vital role these _ 


instruments play. Perhaps that is why so many of . 


them are today ‘in uniform’ for the United tan | 


~J. SKLAR MANUFACTURING COMPANY. 
LONG ISLAND CITY, N.Y. 


ot ‘civilian use are not 
* 


abundant — protect 
and conserve those 


.. you have. We will 
do our very best 


NAVY IN ACTION 


to fill your abso- 
lute requirements. 
There will be plen- 
ty after V-Day. 


4 
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Until The Placenta Assumes Its Function 


LUTOCYLIN LUTOCYLOL 


ANY habitual and threatened stance — exert an inhibitory influence 
abortions—after exclusion of — on uterine motility as well as produc- 
organic causes — are due to a prema- ing the progestational endometrium 
ture failure of the corpus luteum to required for proper implantation of 
secrete a sufficient amount of pro. the embryo. 
gesterone before the placenta can Adequate dosage of LUTOCYLIN and 
take over this function. LUTOCYLOL, when given early, assures 
LUTOCYLIN*, the synthetic proges- protection for the fetus during that pre- 
terone in oil for intramuscular ad- carious period of transition from ova- 
ministration and LUTOCYLOL*— the rian to placental hormone formation. 
anhydro- hydroxy -progesterone sub- Now available at new reduced prices. 


Supplied as: 
LUTOCYLIN ampuls 1 cc. of 
1 mg., 2 mg. and 5 mg. in cartons of 6 and 50 and 
10 mg., in cartons of 3. 
LUTOCYLOL tablets of 
5 mg., in bottles of 20, 40, 100 and 250 and 
10 mg., in bottles of 10, 20, 40, 100 and 250. 


< Sharmaceutical SProduchs, $ne. 


SUMMIT, NEW JERSEY 


¢ 
img. 
vreserit 
@Trade Marks Reg. U.S. Pat. Off. G 
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Ratchet 
extends 
2% inches 


INGENUITY 


makes a 
FARABEUF-LAMBOTTE FRACTURE CLAMP 


BETTER THAN GERMANY EVER DID 


American hospital superintendents and surgeons— LOOK 
CAREFULLY at this thssize reproduction of a Weck-manufac- 
tured Farabeuf-Lambotte Fracture Clamp. It brings before your 
eyes a superb example of what American ingenuity makes possi- 
ble. The camera can’t see it, but the pin in this Farabeuf-Lambotte 
is set in on the square. It is not threaded-in as those imported 
from Germany were — in fact most other makers have threaded 
it, since the instrument was first made. The pin in the Weck-made 
Farabeuf-Lambotte CAN NEVER TURN. 


A more positive pin — better American steel — more precise 
machined operations — by skilled American craftsmen — this in- 
strument, made in America, is better than Germany has ever 
been able to produce. 


The war, as horrible as it is, has brought out one good thing. 
It has made it positive that American hospitals may from now 
on buy American-made surgical instruments which are made 
better, of better materials, under better conditions, and which will 
do a better job than the imported German-made ones ever did. 


Whatever new instruments you need WRITE WECK FIRST. 


The “E"’ flag awarded Weck by 
the Army and Navy for excel- 
lence in production of surgical 
instruments. 


CRODON | 


| The Chrome Plate | 


Edward Weck & Co., Inc. 


Manufacturers Surgical Instruments 
SURGICAL INSTRUMENT REPAIRING * HOSPITAL SUPPLIES 


135 Johnson Street Brooklyn, N. Y. 


t 


INSOMINIIA 


e 


Rest is essential for repair. The surgical patient, as well as 
the medical patient, will often benefit by the sound, 


refreshing sleep produced by 


BUTISOL SODIUM 


(Sodium salt of 5-ethyl-5-secondary butyl barbituric acid ‘‘McNeil"’) 


Despite its powerful sedative and hypnotic action, Butisol 
Sodium is less toxic than phenobarbital in {comparable 


effective dosage. 


AMERICAN JOURNAL OF SuRGERY * OcToBER 1943 


INDICATIONS Insomnia, preoperative sedation, neuroses, obstetrical 


hypnosis, spasticities, hypertension, postoperative pain. 


CAPSULES BUTISOL SODIUM 1! gr. Supplied in bottles of 100 


500 and 1000 
TRIAL SUPPLY ON REQUEST 


McNeil Laboratories 


OR P OR ATE D 
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For Liberty « BUY WAR BONDS 


* 


For Victory 


Ree 
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COUNTS, TODAY... 


MORE THAN EVER, the inherently superior qualities which 
characterize every surgical instrument bearing the Kny- 
Scheerer trademark become doubly important to the 
discriminating surgeon during this period of national 
emergency. 

Technical correctness of design and construction, com- 
parable only to the finest instruments previously imported 
... precision accuracy, the contribution of meticulously 
trained craftsmen... functional dependability, the re- 
sultant use of superior materials and production methods, 
—all are distinctive features of basic importance. Eco- 
nomically, they insure longer periods of satisfactory 
instrument service. Clinically, they aid in the more suc- 


cessful attainment of the surgical objective. 


Your dealer can supply you 


KNY-SCHEERER CORPORATION 


21-09 Borden Ave. Long Island City, N. Y. 


THIS ESPRBLISHED. TRADEMARK YOUR GUARANTEE 
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Ground 


hficr-tined 


In Army and Navy Station and Base Hospitals the 
world over—you'll find Squibb Ether. For its safety, 
and the controllability, adaptability and muscular ¢ 
relaxation provided by this reliable anesthetic agent 
commend its use under field conditions of modern, 
mobile warfare. 

The copper-lined container in which Squibb 
Ether is packaged protects its high quality and uni- 
formity by preventing the formation of peroxides 
and aldehydes. 

Squibb Ether has been used by the American 
Armed Forces ever since the perfection of its proc- 
ess of manufacture by Dr. E. R. Squibb in 1853. 

Here at home the use of Squibb Ether in over 
85% of hospitals is evidence of the confidence 
which surgeons and anesthetists have in its ability 
to produce safe, satisfactory anesthesia. 


For literature address Anesthetic Division, 
E.R. Squibb & Sons, 745 Fifth Ave., New York 22, N.Y. 


SQUIBB ETHER 


MADE, TESTED AND PACKAGED ONLY IN THE SQUIBB LABORATORIES 
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COMMENDED 
IN FIELD SURGERY! 


(This is o facsimile of 

an actual V-Mail letter 
received from a surgeon 

on the firing line. Extraneous 
material and names deleted ) 


Copyright U. 5. A.1943 by The Singer Menvfecturing Co. 


All Cights Reserved fer All Countries 


SINGER The Singer Surgical Stitching Instrument 
is light and well-balanced. Since all 


Surgical Stitching parts are rust-proof it may be sterilized f 

as a unit. After it is quickly taken apart 
INSTRUMENT for cleaning it may be reassembled in| 
one minovte. 


a 


SINGER SEWING MACHINE COMPANY, 149 BROADWAY, NEW YORK 6, N.Y. 


13 
New Yorks nN. Y- 6/7/43__ 
pear NORTH AFRICA « 
your yery jetter of May 24th is greatly 
appreciated: It was jnaeed preasure to near from 4 
we are North arrica care of sour" 
poys- The stitching instrument nas peen used py me < 
jin all operations: nave yet to gind it under 4. 
any condition: nave ysed st *° repair ail kinds of 4, 
% mutilating wounds as well 35 in aoing routine sur- ‘SS 
of the instrument ana nave aemonstrated it to many 
surgeons gno visit our 
may thank you again gor tne many courtesies 
you nave shown 
| 


MOST URINARY TRACT INFECTIONS 
YIELD TO 


SULAMYD 


SULAMYD (Sulfacetimide-Schering) is “almost a specific” in the treatment 
of urinary tract infections —especially those due to B. coli, the commonest 


invading organism. 


SULAMYD 1s effective in small dosage: is better tolerated: and is conveni- 

ent to use. Recent evidence indicates SULAMY D is of value for prophylaxis 

pre - and postoperatively in genitourinary surgery; and in urimary tract * 


instrumentation. 


\ 
N 


SULAMYD (Sulfacetimide-Schering) is available in bottles of 10C and 10CC tablets, (.4 Gm. each. 


2 
SCHERING CORPORATION BLOOMFIELD*NEW JERSEY 


~ 
\ \\ 
\ \ \ 
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THE BILUMEN GASTRO-EVTEROSTOMY TUBE 


Buck 
as described by Dr. Moses Einhorn, New York, in Surgery, Gynecology (Bucketless) 


and Obstetrics, Jan. 1941. 


SPECIFICATIONS . . . D-103 GASTRO-ENTEROSTOMY TUBE. Round 
tube is made of special rubber, 48’’ long, 16 French, bisected by a center 
wall to give a double semi-circular lumen. Supplied with double metal outlet 
and rubber connectors. Each lumen can be used independently since they have 
separate openings at both ends. 


Catheter type tip is lead impregnated solid rubber 214’ long. Next to this tip 


the longer lumen (jejunal) has 3 oval slotted openings !4’’ apart. 
D-103 


The shorter lumen (stomach) has 3 oval slotted openings 1419” above the Jeyunal Feeding—, —GastricDrainage 
terminal end of the tube. Of these 1414", 2!9”’ are lead impregnated tip and 
12” lead shot impregnated solid rubber. This gives the tube the necessary 
weight for easy and smooth passage. 


This bilumen bucketless tube is designed for post-operative use in gastro- 
enterostomy cases. 


Before the operation the tube is passed through the patient's nose and swallowed 
directly until the tube is at the single (30’’) mark indicating that approximately 
11” of the tube is in the patient's stomach. 


After the anastomosis the surgeon slips the tube into the jejunum until the tube 
reaches the double mark (37"'). In this position jejunal feeding or drainage and 
gastric drainage can be carried out simultaneously or independently. 


Removal and introduction of the tube are simplified by the absence of buckets 
which have to be attached on introducing and detached on removing by with- 
drawing the tube through the mouth. 


D-103 EINHORN BILUMEN GASTRO-ENTEROSTOMY TUBE, special 
rubber, 48’ long, 16 French, with double metal outlet and rubber connectors 
Each $7.50. 


D-104 EINHORN NASAL BILUMEN GASTRO-DUODENAL TUBE, 
special rubber, 48’’ long, 16 French, lead impregnated catheter tip, markings 
at 19”’, 30” and 361%’. Includes double metal outlet and rubber connectors 

Each $7.50. 


D-105 EINHORN ORAL BILUMEN GASTRO-DUODENAL TUBE, 


similar to the above but with rubber-encased lead-weighted bucket for oral 
intubation Each $7.50. 


Order from your dealer 


CLAY-ADAMS C 
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of Germicidal Activity 


IRON 


Brand of Cetylpyridinium Chloride 


Extremely powerful in its action, Ceepryn exerts its 
antiseptic potency in high dilutions against a very wide 
range of organisms. The clinical importance of this 
non-selective germicidal activity is evident. It means 
that Ceepryn is ideal for both prophylaxis and treat- 


ment in surgery, obstetrics and dermatology. 


‘ 
a N. catarrhali 
pneum 
1:84,000* oniae 
49 
1:12,000S 49,000 
1:8,000S 
x 
« 
2 
ditions of th under con- 
in is germicidal ». hemolyticus 


Advantages of CEEPRYN 
in General Antisepsis 


@ Potent germicidal action in high 
dilution 
@ Effective against wide range of 
organisms 
@ Active in presence of serum  —_—— 
@ Low surface tension—penetrat- e CEEPRYN 
ing and detergent 
@ Low toxicity—no mercury, io- 
dine or phenols 
@ Safe and non-irritating to tissue 
@ No interference with healing 


NEW... CEEPRYN Concentrated Solution, 10.56% 


For preparing solutions and tinctures—saves up to 80% onantiseptic costs...180cc. bottles 


Other Ceepryn Dosage Forms... 
Ceepryn Tincture 1:200—4 oz., pints and gallons 


Ceepryn Tincture 1:500—4 oz., pints and gallons 
Ceepryn Aqueous Solution 1:1000—pints and gallons 


~1:80,000* 
-1:15,000S 
: 
— 
a 
“MERRELL 
Trade Mark “Ceepryn” Reg. U.S. Pat. Off. 
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ALLANTOMIDE _ 


OINTMEN 


@ Aliantoriide* is a combination of allan- 
toin 2% with sulfanilamide 10% in a grease- 
less, hydrophilic base. It combines the 
latest scientific knowledge for the control of 
infection and stimulation of tissue growth. 
Available in one ounce, four ounce, one 
and five pound jars. Write The National 
rug Company, Dept. B, Philadelphia 44, 
Pa. for information and a clinical sample. 


BIOLOGICALS, BIOCHEMICALS, PHARMACEUTICALS FOR THE MEDICAL PROFESSION 


National [Drug Company 


for Valuable Points eee 
(GREASELESS: HYDROPHILIC BASE) id 
THE provuct | 
FOR THE TREATMENT oF rections; 
i 10 POINTS WOUNDS: BURNS AND ULCERS Re 
Helps control and prevent infection OF 
reinfection in wounds: useful in First Aid. 
penetrates readily to infected area where the 
pacteria can be snhibited by the 
Allantoin chemically debrides necrotic 
Allantoin stimulates cell growth. 
Ease of application eliminates damage to deli- 
cate 
Absence of caking obviates the need of fre- 
quent redressing: 
Alleviates pain by exclusion of air from denuded 
surfaces: and decreases loss of body (\uids- 
provides a semi-fivid covering over wound oF 
burn, allowing Sninhibited motion. 
woe | Rapid rate of healing minimizes scars and 
contractures: 
ar 
Bonds An elegant sharmaceuticel compatible with the 
pody uids: "° staining of tissues or clothing- 
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tleneck 


or MILLRACE | 


ROUGH the cutting edge of his 
surgical blade must flow all the 
operator's skill—either with bottleneck 
difficulty . . . or with the freedom and 
controlled power of a millrace. 
Crescent blades help transmit high 
surgical potential into brilliant surgical 
achievement, since— 


First—The cutting edge is ground 
on a longer, more acute bevel— 
for sharpness. 


Second— One-third more of the 
finest steel is built into every naan 
—for ‘rigidity. 


Third —This weight is 
evenly, without thinning d 
the back—for balan 


With this extra degree 
ance, and sharpness 
surgeon’s mind 
with sure confidenc 
to keep unfaltering 
Your surgical 
liberal samples of 
... or write to 
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Hypotension during surgery 


is promptly relieved . . . vasopressor action is exceptionally 
prolonged... undesirable cardiac or psychic side ; 
effects are extremely rare with 


eo-Synephrine_ 
Hydrochloride 


(laevo-alpha-hydroxy-beta-methylamino-3-hydroxy-ethylbenzene-hydrochloride) 


Supplied in I c.c. ampuls, 
and in rubber-capped vials 
containing 5 c.c. of a sterile 
1% solution. Average 
subcutaneous dose: 0.5 ¢.¢. 


Since 1855... ESSENTIALS OF THE PHYSICIAN’S ARMAMENTARIUM , 


NEW YORK KANSAS CITY DETROIT, MICHIGAN SAN FRANCISCO WINDSOR, ONTARIO 


SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 
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On August 20th, 1943 the Army-Navy “E” 
Award was conferred upon the W. A. Baum 
Co. Inc. for high achievement in the produc- 
tion of sphygmomanometers. 


and now, more than ever... 


our experience and facilities are dedicated to 


the continued production of Baumanometers of 
the same high standard of accuracy and reli- 
ability for which they have always been known. 


BLOOOPRESSURE STANDARD 
THE WORLD OVER 


W. A. BAUM Co. INc. NEW YORK 


SINCE 1916 
ORIGINATORS AND MAKERS OF BLOODPRESSURE APPARATUS EXCLUSIVELY 
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NEMESIS OF THE U-BOAT is the 
blimp. Whereas the value of the swift air- 
plane in coastal patrol is restricted by its 
own speed, that of the blimp is enhanced 
by its ability to hover over its prey for 


long hours. The blimp has staying power! 


This contrast also applies to local anes- 
thetics. Nearly all exercise but a_short- 
lived influence upon a chosen site. Eucupin 
is different. Its effect is not fleeting. It 
remains at the site of injection, causing 
prolonged anesthesia followed by analgesia 
for periods ranging from 24 hours to 5 days 
or more. Eucupin eliminates the hyperes- 
thesia that usually follows transient anes- 
thetics. Eucupin, too, has staying power! 


Literature and samples furnished on request. 


Supply: Aqueous and oil solutions for infiltration; 
dihydrochloride tablets for solutions for topical 
application; ointment and rectal suppositories; 
powder, base and dihydrochloride. 


RARE CHEMICALS, INC, © Flemington, N. J. 


EUCU PIN 


Brand of Isoamylhydrocupreine 


For local anesthesia with prolonged analgesia 


“Eucupin” Reg. U. S. Pat. Off. 
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WILL NOT >»? 
IRRITATE 


BRAIDED BY NEW 
SPECIAL PROCESS 


WILL NOT 
BREAK HERE 


EXTRA TENSILE 
STRENGTH 


WILL NOT ACT 
AS CULTURE MEDIUM 


DOES NOT ADHERE 
TO TISSUE 


BRAIDED....ALL SIZES IN 
EITHER BLACK OR WHITE 
BLACK..IRON DYED 


DEKNATEL 


Moisture and 
Serum Proof 


SURGICAL 


WHITE-CONTAINS NO BLEACHERS OR FILLERS 


TESTED....18 DAYS MINIMUM 


NO RAW 
STIFF ENDS 


VERY 
PLIABLE 


KNOTS STAY 
WHERE PLACED 


ENTIRE SURFACE 
WATER PROOFED 


EACH STRAND 
IMPREGNATED 


UNIFORM IN 
DIAMETER 


SAMPLES FROM EACH 
BATCH BACTERIOLOGICALLY 


Here is a surgical silk, developed and made 


exclusively for the profession. It is "The Origi- 


nal Moisture and Serum Proof Silk Suture.” 


It is widely used as both co- 
aptation and buried sutures; in 
Vascular, Neuro, Plastic and 
Traumatic—Brain, Eye, Ear, 
Nose and Throat—Appendix 
and other Intra-Abdominal— 
Hernia repair—Bone and Ten- 
don tying—Obstetrical and 
Gynecological—Dental—In- 
dustrial—Thyroid—and_ other 
types of surgery. 


DEKNATEL 


Made in 


U.S. A. 


DEKNATEL SURGICAL SILK 
is resistant to the action of 
moisture, serums, organisms, 
toxins . . . and can be steril- 
ized repeatedly. It contains no 
fats or other ingredients that 
will oxidize in the flesh or 
cause infection. Easily manip- 


ulated. 


VILLAGE, (L. 1.) NEW YORK 
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Procaine Hydrochloride and Epinephrine 


The combination of theprompt EPINEPHRINE the period of anes- 
and powerful local anesthetic — thesia is prolonged through re- 
tarded absorption of the anes- 
thetic. It also causes blanching 


action of procaine hydrochlo- 
ride with epinephrine is very 
effective. With CHEPLIN’S PRO- 
CAINE HYDROCHLORIDE and 

Literature on request, 


of the operative area, thus giv- 
ing the surgeon a clear field. 


1% PROCAINE HYDROCHLORIDE and 
1:25,000 EPINEPHRINE 


is supplied for subcutaneous and intra- 
muscular use in ampules and vials. 


CHEPLIN BIOLOGICAL LABORATORIES, INC. 


(Division of Bristol-Myers) 
Syracuse, New York 


| 
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ocal Cod Liver Oil Therapy 


IN “CHRONIC, SLUGGISH, NON-PROGRESSIVE WOUNDS” 


Atrophic ulcer of foot 2 weeks after start of 
treatment with White’s Vitamin A and D Oint- 
ment. Lesion had been resistant to other ther- 
apy for over 8 months, 


Nine weeks later, ulcer has healed almost com- 
pletely. Dressings with White’s Vitamin A and 
D Ointment were renewed every 3 to 5 days and 
accompanied by local use of pressure sponge. 


| Whites PRES 


*“Wounds fill more quickly with granulations, epi- 
thelize more satisfactorily and heal more rapidly 
than with other methods. 


**,.. particularly effective in unhealthy wounds 


which have not progressed under previous therapy. 

“Old infected third degree burns, varicose, decubi- 
tus or other long-standing ulcers and chronically in- 
fected wounds may be transformed quickly into 
renewed activity and heal with surprising rapidity.”* 

In the treatment of burns—of whatever degree or 
location on the body “Cod liver oil reduces infection, 
forms no adherent coagulum, destroys no epithelial 
elements, minimizes skin grafting.”* 


Whites 
VITAMIN A and D OINTMENT 


provides the natural vitamins A and D derived from 
fish liver oils, in the same ratio as found in cod liver 
oil, in a lanolin-petrolatum base. The Cintment pos- 
sesses a pleasant odor; is free from excessive oiliness 
and will not become rancid at ordinary temperature. 
In four convenient sizes: 1.5 oz. tubes, 8 oz. and 
16 oz. jars, 5 lb. containers. Ethically promoted— 
not advertised to the laity. White Laboratories, Inc., 
Pharmaceutical Manufacturers, Newark 7, N. J. 


* Hardin, P. C.: Cod Liver Oil Therapy of Wounds 
and Burns, So. Surg., 10:301, (May) 1941. 
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| PRODUCTION OF 
PARENTERAL FLUIDS 


? COLLECTION OF 
WHOLE BLOOD 


3 PREPARATION OF 
HUMAN BLOOD PLASMA 


The | 
FENWAL SYSTEM 


offers the utmost in safety, maximum con- 
venience, simplicity and marked economy. 


*An approved equipment for hospitals 
participating in the OCD program. 


MACALASTER BICKNELL COMPANY 


243 Broadway Cambridge, Massachusetts 


THE SOLUTION DESIRED AT THE INSTANT REQUIRED 
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Ss U mS U R E ELECTRONIC LIGHT KILLS BACTERIA... Among the many applica- 
tions of electronics in post-war living will be the use of bac- 


tericidal beams throughout hospitals. Researchers in this 
field have already developed electronics equipment that can 
be installed above operating tables, ridding the air of bac- 


teria, thus reducing the danger of surface infections in sur- 
gery. See following pages for advances in suture making. => 
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0.020 


0.019 


[ 
0.018 


0.017 


0.016 
INCHES 3 


0.016 


Which suture will break first 


and where? 


The proverb, “A chain is no stronger 
than its weakest link,” holds true in the 
science of suture making... By having 
no “low spots” Ethicon eliminates the 
“weak links” that cause breakage. 

In the graphs above, made on a spe- 
cially-constructed photoelectric micro- 
gauge, it is demonstrated that a hand- 
polished suture meeting U.S.P. re- 


quirements may vary in diameter 
more than 6 times as much as the Ethi- 
con suture. Ethicon’s superior gauge- 
uniformity, giving greater uniformity 
of strength, is achieved by Johnson & 
Johnson’s exclusive Tru-Gauging 
process. For all that is best in a suture 
... to serve your skill as a surgeon... 


specify Ethicon. 


TWO MORE ETHICON EXCLUSIVES — Lock-Knot Finish exerts a gripping action that 

helps lock the knot readily, without undue tension that might cut or strangulate tissue. 

Tru-Chromicizing is Ethicon’s process which gives uniform chrome deposition from center 
to circumference, to guard against premature absorption in tissue. 


Hand-Polished Catgut $ = 
and-Polished Catgut Suture 
Meeting U.S. P. Requirements 
SizE 1, charted by the photoelectric 
microgauge, shows diameter irregulari- 
ties alone entire leneth of strand. 

6 9 12 

0.020 

Ethicon Tru-Gauged Catgut Suture 
SizE 1, charted in same manner by the be —— = 
microgauge, shows gauge-uniformity re- 0018 }— 
sulting from exclusive Tru-Gauging proc- ee 
ess. This gauge-uniformily assures greater 0.017 = 
strength by eliminating “low spots” that 
cause weakness. 

INCHES 3 6 9 12 
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ETHICON 


Lock ( KNOT 


SUTURES. 


Atraloc Needles 


FOR MINIMAL SUTURE TRAUMA 


EYED NEEDLE ATRALOC NEEDLE 
The eyed needle does greater injury The Atraloc needle causes minimal 
to tissue because it pulls a looped injury. It pulls a single strand, 
suture in its wake. slightly smaller than the needle. 


ATRALOC NEEDLES HAVE SUPERIOR HOLDING POWER 


@ The name “Atraloc” designates our uniquely designed swaged needle, which is attached 
to the suture by our own exclusive process. The shank of the Atraloc needle is specially 
constructed to give maximum holding power on the suture. Extensive laboratory tests 
have proved that Atraloc needles hold on pulls in excess of U.S.P. tensile strength require- 
ments for sutures pulled over a surgeon’s knot. 

The Ethicon line contains a wide selection of sutures with Atraloc needles, straight 
or curved, in all approved designs and sizes. 


ETHICON SUTURE DIVISION 


World’s Largest Manufacturer of Surgical Catgut 


Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.; Brazil; Argentina; England; Australia 
Copyright 1943, Johnson & Johnson Printed in U. S. A. 
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Editorial 

itoria 

THE PRESENT STATUS OF THE SURGICAL TREATMENT 
OF ACUTE CHOLECYSTITIS 


“ STUDENT of this particular sub- 


ject in the realm of surgery must be 

amazed with the divergence of 
opinion which prevails in the surgical treat- 
ment of acute cholecystitis. The contro- 
versy continues between the advocates of 
the “immediate” and the “delayed” type 
of therapy, with each group having its 
staunch supporters. 

The clinical reports advanced by both 
groups are of a striking variation and it 
behooves one to reflect why this difference 
of opinion should exist. 

In delving further into the subject one is 
astonished with the laxness of terminology 
applied and the definitions accepted. To 
one, “immediate” surgery may mean 
immediately after the onset of the disease; 
and to another it may mean immediately 
after admittance to the hospital. The term 
“early” is subject to wide interpretation 
with a resulting lack of unity of definition. 
The third term usually applied to stages in 
which surgery is or is not to be performed 
is “delayed.” This term is also subject to 
such wide and varied meaning that only 
confusion results in the interpretation of 
any of the three terms. 

As we leave the question of time of 
operation we are confronted with another 
problem which must receive serious con- 
sideration, and that is the marked discrep- 


ancy between the surgeon’s postoperative 
diagnosis and the pathologist’s report. 
One cannot help but conclude that the 
tendency of the surgeon is to magnify the 
pathological state found which in some 
instances is so marked that one wonders 
if the same specimen is being described by 
both the surgeon and the pathologist. 
While we concede that there may be a 
difference of opinion between pathologists, 
we, however, are of the opinion that the 
pathological report must be accepted as 
the court of last appeal. 

Fortunately, practically all surgeons are 
agreed on this point—the pathologist’s 
report is necessary to establish a correct 
and final diagnosis. Knowing the marked 
difference of opinion which frequently 
exists between the surgeon and the pathol- 
ogist, and the fact that the clinical findings 
are very frequently not in accord with the 
pathological findings, one is amazed with 
the number of reports published on clinical 
findings and gross description of the 
pathological condition, entirely ignoring 
the pathological report if available. 

Within the past few years the high per- 
centage of gangrenous gallbladders en- 
countered by some surgeons and the low 
percentage encountered by others should 
cause us to stop and think. Why should 
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reports from the same section of the 
country show such marked variations? 

In studying the “follow-up” of patients 
with gallbladder disorders in_ private 
hospitals one encounters great difficulty 
in being able to secure an unbiased opinion. 
Certainly with all the standardization and 
detail necessitated in keeping clinical 
records at a private hospital, ways and 
means should be devised through which 
an open and free expression of the patients’ 
end results could be obtained. In order to 
obtain a proper evaluation of the end 
results, not only must we use the large 
individual series and the series obtained 
at our charity and semicharity institutions, 
but also, those from the private institution 
where, as a rule, the surgical staff is not 
controlled as well as at a public institution. 
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Certainly the integrity and sincerity of 
the surgeons doing clinical research in this 
field cannot be doubted; but why all this 
marked conflict of opinion? Could it 
possibly be due to the large number of 
variable and uncontrollable factors which 
confront the clinical research fellow? Or 
could the individual surgeon be talking of a 
slightly different phase of the same patho- 
logical process? 

So until certain basic principles are 
prescribed for reporting clinical research, 
and, until the clinical research student is 
more specific in his reports, then, and 
only then, will we leave this Babelian 
haze and emerge with a bigger and better 
understanding of the problems confronting 
us. 

C. A. BACHHUBER, M.D. 


CORRECTION 


HE following letter received from 
the Office of the Surgeon General 
and written by Major General Nor- 


man T. Kirk, of the U. S. Army, was 
received by the Editor: 

“In the editorial ‘War Organization of 
Plastic Surgery’ by Jacques W. Maliniac, 
in the September, 1943, issue of The 
American Journal of Surgery, it is stated 
that the pleas of the plastic surgeons, 
including those of the writer, to establish 
a Division of Plastic Surgery in the Army 
for the casualties requiring plastic repair 
have been met ‘so far without success.’ 
It is further stated that ‘sooner or later 
the indicated reforms will probably come,’ 
but that ‘time is running short.’ The 
unfortunate implications of these state- 
ments and the reprovable reflection of 
the entire editorial that the Army has not 
recognized the importance of or made 
efforts to provide adequate facilities for 
the care of patients requiring plastic 
surgery are absolutely unfounded and 
unjustifiably animadversional. 

“Had Dr. Maliniac made even the 
same effort in determining the real facts 
as in blithely preparing this captious 
editorial, he would have learned that the 
Medical Department of the Army had 
many months ago inaugurated a most 
carefully planned program for the care 
of these patients. There have been estab- 


lished in general hospitals in this country 
five centers for plastic and reconstructive 
surgery, each of which is staffed by com- 
petent and well recognized plastic and 
oral surgeons. These centers are also 
provided with all the modern facilities and 
specially trained personnel necessary for 
the proper performance of this highly 
specialized work including sculptors, ar- 
tists, photographers, and occupational 
therapists. All plastic reconstructive sur- 
gery in the Army is performed at these 
centers. In addition to these facilities, 
careful consideration has been given to the 
early management of the wounded who 
will ultimately require reconstructive sur- 
gery. Accordingly, special plastic and 
maxillofacial teams staffed with well quali- 
fied personnel have been formed and 
provided in the most forward hospital 
installations in the Overseas Theaters. 
That the Army thoroughly recognized 
the significance of initial treatment of 
these casualties is shown by the fact 
that a training program has been estab- 
lished with courses, conducted by leading 
plastic surgeons in University Medical 
Centers, designed to teach basic principles 
of plastic surgery to medical officers 
who will be assigned to the forward 
hospital installations.” 
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CRANIOCEREBRAL WOUNDS* 
EXTERIORIZATION METHOD OF TREATMENT 


JEFFERSON BROWDER, M.D. 
BROOKLYN, NEW YORK 


HE surgical principles exercised in the 

treatment of recently sustained open 

wounds of the brain are not dis- 
similar to those underlying the treatment 
of fresh wounds encountered elsewhere in 
the body, namely, careful débridement, 
complete hemostasis and primary closure 
of the wound. The appropriate use of the 
sulfa drugs, both locally and systemically, 
has in nowise altered these fundamental 
principles. Prior to the sulfa era it was 
quite generally agreed that all wounds, 
especially compound fractures, should be 
débrided as soon after injury as feasible, 
this being governed somewhat by the 
state of shock prevailing in any given case. 
Evidence is slowly accumulating which 
suggests that following the use of sul- 
fonamides, open wounds of the skull and 
cerebral cortex may be débrided and closed 
as late as thirty-six to forty-eight hours 
after injury with reasonable expectation of 
primary healing and without late intra- 
cranial complications. 

According to the report of Professor 
Lebedenko,! the Russian surgeons in the 
present war have extended the period of 
operability with primary closure of this 
type of wound up to two weeks with 
satisfactory healing. This is a_ radical 
departure from tradition. During the last 
war, and in civil practice for the past 
twenty-five years, open wounds of the 
cerebral cortex which for one reason or 
another did not receive definitive treat- 


ment for one day or longer following 
injury were not closed and the area of 
involved brain was permitted to herniate. 
For several years I have been applying a 
method for neglected wounds patterned 
somewhat after the plan of exteriorization 
of brain abscess as recommended by King. *? 
Inasmuch as there is not complete agree- 
ment of opinion regarding the technical 
steps that are held as requisite in the man- 
agement of patients with wounds of this 
type, it seems permissible to present in 
some detail this operative technic and 
method of postoperative dressing which, 
it seems to me, merits wider utilization. 
The method is also applicable to an open 
wound of the forehead implicating the 
frontal and/or ethmoidal air sinuses with 
or without an open wound of the brain. 
Lesions resulting from penetrating missiles 
that have traversed both cerebral hemi- 
spheres are infrequently encountered in 
civil practice, consequently my experience 
does not warrant consideration of these. 


DELAYED TREATMENT OF OPEN WOUNDS 
OF THE BRAIN 


The circumstances that seem to permit 
undue delay in the treatment of patients 
with this type of lesion are various. The 
commonest of these in civil practice is the 
instance in which a severe craniocerebral 


* According to this publication the brain was per- 
mitted to herniate. In recent years herniation has been 
prevented. 


* From the Neurosurgical Service of the Kings County Hospital and the Neurological Unit of the Brooklyn 
Hospital. 
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trauma kas been sustained and the patient 
is admitted to the nearest hospital. The 
scalp is found to be lacerated, the under- 
lying skull obviously comminuted and 
depressed and blood admixed with brain 
tissue is matted in the hair. The face is 
pallid, the extremities sweaty and cold, 
the pulse small and moderately acceler- 
ated, and the systolic blood pressure, if 
obtainable, is very low. Those in attend- 
ance estimate that death is imminent, 
consequently few if any, therapeutic meas- 
ures are instituted. Untreated, some pro- 
gress unfavorably and die within a few 
hours, however, others so injured hold on 
with surprising tenacity. In due course the 
skin becomes warm, the systolic blood 
pressure increases slightly, the pulse Is 
slower and there are purposeless motor 
responses to painful stimuli. Fluids are 
given parenterally but the patient remains 
about the same and is still considered “‘in 
no condition for major surgery.” After a 
relatively stationary level of vital signs 
for forty-eight to seventy-two hours, it is 
finally decided that since he is not going 
to die, possibly something could be done 
for him. When examined at this period, 
physical and cytological evidence of early 
meningitis may be present. Inspection 
within the local wound usually discloses 
autolysis of detached brain and_ blood 
clots suggesting well established infection. 
As stated, it has been common practice 
to débride all such wounds as well as 
possible, cover the exposed area with 
gutta-percha or a material of comparable 
texture and permit the damaged brain to 
herniate through the cranial opening. This 
invariably results in the so-called fungus- 
cerebri, a most undesirable complication 
and a situation difficult to manage suc- 
cessfully. Far too frequently that part of 
the fungus adjacent to the bony margin 
undergoes pressure necrosis at some point, 
thereby permitting bacterial invasion with 
resultant brain abscess, meningitis, or 
both. Patients treated in this manner who 
survive pass through a long period of con- 
valescence before the wound finally heals. 
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Measures may be instituted to prevent 
the formation of fungus cerebri in all 
patients receiving definitive treatment 
forty-eight hours or longer after injury. 
Systemic sulfonamide therapy is man- 
datory. With the patient lying either 
on his side or abdomen upon the operating 
table, the scalp should be carefully dry 
shaved, each stroke of the razor being 
away from the wound. After appropriatel y 
cleaning the area with antiseptics, a field 
block of the operative area is performed 
with 0.5 per cent novocain. A spinal needle 
is inserted into the lumbar thecal sac for 
withdrawal of cerebrospinal fluid when 
necessary. Sterile drapes are put in place. 
Scalp flaps are cut or the already present 
lacerations are extended in order to expose 
adequately the bony defect. The scalp, 
bone, dura and brain are débrided, 
taking particular care to remove all 
softened cerebral tissue by suction, hemos- 
tasis being secured by applying the electro- 
coagulating current to the metal tube of 
the sucker whenever a blood vessel is 
drawn into it. The dura should be cut 
away to the limits of the cerebral defect. 
After débriding the wound, or in some 
instances while removing the necrotic 
brain, cerebrospinal fluid should be with- 
drawn through the spinal needle in order 
to reduce the possibility of cerebral hernia- 
tion. At the termination of the cleaning-up 
process, a sufficient amount of spinal fluid 
should be drained away to obviate any 
tendency for the wall of the cerebral cavity 
to fold on itself. However, excessive 
quantities of fluid should never be with- 
drawn since this may cause the intact 
pia-arachnoidal surface at the margin of 
the wound to fall away from the under- 
surface of the dura, thus opening the sub- 
dural space. After the cerebral cavity has 
been opened widely, the entire area is 
covered with a single layer handkerchief 
of mesh gauze (44 by 40 per square inch). 
The gauze should be gently pressed against 
the wall of the entire operative defect in 
order to “iron out” any small area of the 
gauze that has not come in complete 
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apposition with brain. Sulfanilamide crys- 
tals are then blown on to the handkerchief 
lining the cavity. (Fig. 1.) The cavity is 


Fic. 1. Gauze handkerchief lining débrided cavity of 
brain. 


then packed with one-half inch gauze 
strips (Fig. 2) to the level of the scalp. 
The flaps of scalp are brought over the 
area and loosely approximated with su- 
tures. (Fig. 3.) A snug-fitting dressing 
composed of wet, flat gauze held firmly in 


place by a skull cap made with wet surgical 
three-inch bandage should be applied to 
prevent herniation. 

During the postoperative course, the 


effects of increased intracranial tension 
may be favorably altered by withdrawal 
of cerebrospinal fluid through the lumbar 
area. Occasionally, it becomes necessary 
to perform spinal punctures every three 
or four hours for two or three days. In 
some instances the increased tension may 
become too excessive to be handled in this 
manner. If this occurs, the wound should 
be reopened. For this procedure the patient 
is placed on a side and 20 to 30 cc. of 
cerebrospinal fluid slowly withdrawn by 
lumbar puncture and the needle left in 
place. The external dressing of the head 
is then removed and the scalp suture cut. 
If there is a tendency for even slight 
protrusion of the intracranial pack upon 
releasing the flaps of scalp, an additional 
amount of fluid is withdrawn through the 
spinal needle. The pack within the hand- 
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herchief of gauze is moistened with salt 
solution and slowly removed, care being 
taken in separating the pack from the 


Gauze handkerchief 


Fic. 2. Cross section of brain showing 
gauze handkerchief in place and cav- 
ity packed with narrow strips of 
gauze in order to prevent brain from 
herniating through cranial opening. 
Packing should extend to level of 
outer table of skull as illustrated. 


handkerchief. The cavity is repacked 
loosely, scalp flaps resutured and a snug 
moist dressing reapplied. 

Occasionally, the first postoperative days 
present almost insurmountable problems. 


Fic. 3. Scalp wound loosely approximated with 
tufts of gauze packing drawn through the in- 
cisions to permit drainage of superficial part 
of wound. 


Meningitis may complicate the issue, 
thereby making the control of intracranial 
pressure particularly difficult. Seldom, how- 
ever, will brain abscess develop if the 
wound has been properly débrided. The 
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most serious and usually fatal complica- 
tion is spontaneous opening of a lateral 
ventricle into the wound. This results from 


Fic. 4. Photograph of patient with cerebral 
fungus following pinch grafting. Several small 
areas of incomplete epithelization may be seen. 


advancing necrosis of cerebral tissue with 
implication of the ventricular wall which 
frequently tends to outpouch toward the 
cranial defect. Thus far treatment of this 
complication has been unsuccessful. 
Provided all goes well and no noteworthy 
complications arise, wounds managed as 
described are not dressed for three to five 
days following operation. For dressing, the 
patient is placed on his side, cerebrospinal 
fluid withdrawn from the lumbar thecal 
sac, the wound reopened and the gauze 
pack removed as previously described. 
The cavity lined with the adherent gauze 
handkerchief is filled with full strength 
hydrogen peroxide and washed out with 
saline. This should be repeated three or 
four times before attempting the loosening 
of the handkerchief. The removal of the 
lining gauze at the first dressing is a slow 
and tedious procedure. It can be safely 
accomplished only by irrigating and pains- 
takingly dissecting the gauze from the 
adherent soft brain with small cotton 
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pledgets. Tension on the gauze is to be 
strictly avoided. After the entire wound 
has been made dry of fluids, a fresh hand- 
kerchief is applied to the wall of the cavity 
and gently pressed with cotton so that it 
is in complete apposition to all exposed 
surfaces. The gauze is then covered with a 
layer of sulfonamide crystals. As before, 
the cavity 1s packed with one-half inch 
gauze strips up to the level of the scalp. 
The entire bony opening must be filled 
with the pack in order to prevent a knuckle 
of brain tissue from herniating. The flaps 
of scalp are replaced over the pack and 
held in position by an untied continuous 
suture of the galea. The same type of 
“wet” head dressing is applied. Control 
of excessive intracranial tension by means 
of lumbar puncture is to be continued if 
indicated. The wound should be dressed 
in this manner about every third day. After 
the second or third dressing, resuturing of 
the flaps of scalp is not feasible since these 
flaps tend to retract somewhat and become 
sufliciently rigid to be held in place by a 
closely applied head dressing. 

Each dressing becomes less arduous. In 
about ten to twelve days the entire cavity 
is covered with granulation tissue, the 
surface of which must not be injured 
during dressings. Such an accident opens 
up an avenue for infection with possible 
abscess formation. Should this complica- 
tion arise, the abscess is opened into the 
cerebral cavity and the entire defect lined 
with the gauze handkerchief. Slowly the 
cerebral wound becomes smaller and finally, 
by gradually decreasing the amount of 
intracranial packing, the granulating sur- 
face rises to the level of the cranial vault. 
After epithelization becomes complete, 
plastic repair of the scalp and cranial 
defect may be carried out at a later date. 

Although fungus cerebri can and should 
be prevented, one occasionally encounters 
a patient in whom this condition is already 
established. By withdrawal of 20 to 30 cc. 
of cerebrospinal fluid from the lumbar 
thecal sac, two or three times in twenty- 
four hours, the protruding mass usually 
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recedes somewhat and thereby releases the 
pressure of the hernia against the firm 
margin: of the cranial opening.. Just as 
soon as the surface of the fungus is covered 
with sufficient granulation tissue to support 
epithelization, pinch grafting of skin should 
be carried out. (Fig. 4.) Within two 
to three months after complete epitheliza- 
tion has occurred the entire area may be 
excised, the cranial defect filled with a 
plastic material and whole thickness scalp 
flaps fashioned and shifted to cover the 
involved area. 


COMPOUND FRACTURES THROUGH THE 
NASAL ACCESSORY SINUSES 


It is quite generally agreed that the most 
important step in the management of a 
compound fracture of the skull implicating 
the frontal sinus, dura and anterior aspect 
of the frontal lobe of the brain consists of 
debridement of the brain and closure of the 
dura. It is frequently stated that if neces- 
sary, the dural opening should be closed 
with a transplant of fascia. The details 
of the subsequent steps in the operative 


procedure have, however, not been stressed. 
What disposition should be made of the 
frontal air cell or cells? Should the scalp 
wound be closed or drained? If drained, 
what type of drainage is to be used? 
Frequently, the fracture extends along 


the floor of the anterior cranial fossa 
opening the ethmoidal air cells as well. 
In most instances the rent in the dura 
cannot be repaired with a fascial trans- 
plant; and whenever this is carried out, 
the transplant may slough away, especially 
if infection of the area supervenes. More- 
over, closure of the wound of the forehead 
after débridement of the skull and frontal 
air sinus is not a complete closure since 
the infundibulum is open and as stated, the 
ethmoidal cells are frequently implicated. 
Such a procedure only invites suppuration. 
Therefore, all open wounds of the forehead 
implicating the accessory air cells with or 
without laceration of the dura and brain 
have been treated in the following manner. 
The position of the patient on the operating 
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table, preparation of the scalp, introduc- 
tion of the spinal needle into the lumbar 
thecal sac and exposure of the implicated 


Lacerated brain 


Gauze handkerchief 


Gauze packing 


Frontal 
sinus 


Fic. 5. Illustrating method of treatment of com- 
pound fractures of the skull implicating frontal 
sinuses, dura and brain. If the ethmoidal air 
cells are involved, an additional strip of gauze 
should be placed in the epidural space along 
the mesial roof of the orbit on the side of the 
fracture. 


area are the same as described for wounds 
of the cranial vault. The margins of the 
skin are cleaned, both anterior and pos- 
terior walls of the involved frontal sinus 
removed, leaving a margin of bone for a 
supra-orbital ridge, the remaining lining 
membrane of the sinus dissected away 
and the bony surface from which it was 
removed curetted and carbolized, the 
edges of the torn dura cut away, all 
macerated brain removed, complete hemos- 
tasis secured, the dura closed tightly if 
possible, and the extradural space lined 
with a handkerchief of gauze and the cavity 
packed. (Fig. 5.) If the dura cannot be 
closed or if the operation is performed 
twenty-four hours or later after injury, the 
dura is opened the full extent of the brain 
lesion and the entire area marsupialized. 
Subsequent dressings of the wound of the 
frontal area are carried out as for the 
lesions of the cranial vault. 
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COMMENT 


To my knowledge there is no simple 
term that adequately differentiates the 
compound fracture of the skull associated 
with tearing of the dura and maceration 
of the cortex of the brain, from the com- 
pound fracture (be it comminuted and/or 
depressed) without puncture of the dura. 
That there is a vast difference in these two 
lesions is quite generally accepted. In 
truth, even the crudest sort of operative 
procedure carried out on patients with 
compound fractures of the vault without 
dural implication usually results in satis- 
factory healing. Experience has shown 
that with an intact dura, comminuted and 
detached fragments of skull may be 
replaced in a contaminated wound that 
has been carefully débrided and primary 
healing of the bone results. The decision 
regarding the sacrifice of bone quite 
naturally depends on the estimated degree 
of contamination. On the other hand, the 
open wound of the brain and compound 
fractures through the frontal sinuses with or 
without open wounds of the brain, present 
an entirely different problem. The potential 
complications that may arise from any 
one of these make it desirable to operate 
within a period of six to eight hours follow- 
ing injury. Shock should no longer be a 
troublesome factor. With our present 
therapeutic armamentarium, any degree of 
vasomotor collapse can be corrected within 
a few hours and supportive measures 
continued throughout the operation and 
as much of the postoperative period as 
indicated. I can see no advantage in 
waiting longer than this arbitrary time 
although in exceptional instances of mul- 
tiple injuries, postponement of the cranial 
operation may be advantageous. 

If for any reason operation has been 
deferred for a period longer than forty- 
eight hours after injury, the methods 
outlined are by far the safest procedures 
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to follow. They are the hard way, the 
most tedious and time-consuming, how- 
ever, amply rewarding the surgeon for his 
untiring efforts. Short cuts have been 
tried but most of these have been found 
wanting. The traditional teaching that 
gauze should not come directly in contact 
with the brain has led to the use of gutta- 
percha or a similar material for the 
handkerchief. Many substances have been 
tried but no substitute for 44 by 40 mesh 
gauze has as yet been found. Coarser 
mesh gauze permits granulation to grow 
through the fenestra whereas finer mesh 
material will not “stick” to the wall of the 
cavity. 

The failure to insert a spinal needle 
into the lumbar thecal sac in order to 
control the degree of herniation of the 
brain, both during the original operative 
procedure and subsequent dressings, has 
led to unnecessary complications. Without 
the reduction of ttracranial pressure, 
particularly during the dressing, the wall 
of the cavity tends to fold on itself thereby 
creating a situation favorable to abscess 
formation. Furthermore, there seems to be 
considerable reluctance on the part of 
some to believe that frequent spinal 
puncture with drainage of cerebrospinal 
fluid is an advisable procedure for the 
control of elevated intracranial tension. It 
is fraught with some danger; however, it 
still stands as the most reliable method of 
reducing pressure in the patients with 
compound lesions of the head treated as 


described. 
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POST-TRAUMATIC PSYCHOSIS IN THE AGED* 
TREATMENT WITH SEX HORMONES 


H. D. CocsweE LL, M.D. 
WHITING, INDIANA 


HE study of geriatrics has been neg- 

lected and as a consequence the 

process of aging is poorly understood. 
Many senile individuals have died and are 
now dying due to our lack of knowledge 
regarding the physiology of the aged. It is 
not infrequent that a senile individual, 
after some form of trauma often trivial, is 
placed in bed to recover, but instead breaks 
down mentally or physically and dies. 
There is a dearth of information regarding 
this condition in the literature, yet any 
physician in active practice will see several 
cases a year following just such a course. 

When these patients have been confined 
to bed for a varying period of time they 
may become restless, disoriented as to time 
and place, or they may become lethargic to 
the point of coma. The mental powers 
usually show impairment. Irritability and 
insomnia are common and anorexia is 
present. The course is usually unfavorable, 
ending | in a terminal pneumonia or, in some 
instances, these people die without any dis- 
cernible cause. Many of these patients 
appear to be in excellent condition up to 
the time of their injury. It is generally be- 
lieved that getting these people out of bed 
as soon as possible and allowing them to 
exercise is of value in preventing this 
syndrome. In many cases this cannot be 
allowed due to the nature of the patient’s 
injury. 

In the past few years three patients have 
been observed who evidenced such symp- 
toms following injury in which empiric 
medication seemed successful. For this 
reason and for the purpose of stimulating 
further observations as to its worth, a 
preliminary report seemed justified. 


AND 


S. C. Davis, M.D. 
TUCSON, ARIZONA 


CASE REPORTS 


Case 1. Mrs. J. R., a white female, age 
sixty-six, entered the hospital on October 9, 
1940, following an automobile accident. She 
had been unconscious for a short period of time 
following the accident, but when examined 
in the admitting room of the hospital was 
rational and well oriented. Her past history 
was negative for mental symptoms. The 
pertinent physical findings were: Tenderness 
over the sternum and midportion of the dorsal 
spine, some evidence of kyphosis in the region 
of the fifth dorsal vertebra and a laceration 
about 5 cm. in length on the lateral aspect 
of the right knee which was bleeding profusely. 
The blood pressure was 140/80. 

The laboratory findings were: red blood 
cells, 4,340,000; hemoglobin 13.0 gm., white 
blood cells 12,050, the urine was normal and 
Kahn and Kline tests were negative. 

X-ray films of the spine showed a compres- 
sion fracture of the fourth, fifth and sixth 
dorsal vertebrae. 

The patient was placed on a “hard” bed 
after the laceration had been sutured and her 
condition appeared satisfactory. Marked ab- 
dominal distention developed the day after 
admission which persisted about four days 
subsiding on conservative treatment. On 
October 24th, definite signs of a bronchopneu- 
monia were found and sulfapyradine was 
started in moderate amounts. The patient’s 
mental capacity was normal and continued to 
be normal until about November 3rd. At this 
time it was noticed that her memory was very 
poor and that she did not recognize some of the 
nurses who had been attending her since the 
time of her admission to the hospital. She 
became quite disagreeable and hard to manage. 
The mental confusion progressed and _ her 
physical condition became worse although 
x-ray studies and physical signs indicated 
that the pneumonic process was _ healing. 


* From the Whiting Clinic, Whiting, Indiana. 
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During this time her daily temperatures ranged 
between 99.8 and 101.6°F. It was believed 
that the sulfapyradine was responsible for the 
mental and physical deterioration and was 
discontinued on November 11th. The patient’s 
temperature subsided to almost normal several 
days after the withdrawal of the drug but 
no improvement was noted in her mental 
condition. 

Laboratory studies on November 12th were 
as follows: red blood cells 3,680,000; white 
blood cells 7,850; hemoglobin 12.0 gm., urine 
negative, total nonprotein nitrogen 24.4 mg. 
per 100 cc., and the creatinine 2. mg. per 
100 cc. 

There was no improvement in the patient’s 
mental status in the next few weeks, and a 
progress note written on November 29th 
reads, ‘“‘Mental confusion worse. Sometimes 
recognizes people but thinks she is living in 
California. Constantly attempts to get out of 
bed and talks incessantly without point. 
Condition poor.” On this date 5,000 units of 
estrogenic substance (Theelin) was given 
intramuscularly. This was repeated every day 
until December 11th. Improvement in the 
patient’s mental state was apparent by 
December 3rd and a progress note written on 
December roth states, “Entirely clear men- 
tally, feels good, has no complaints.” The 
patient was discharged from the hospital on 
December 12th wearing a Taylor back brace 
and has remained normal since the time of 
discharge. 

Case u. E. R., a white male, age sixty- 
five, entered the hospital on November 27, 
1940, following an automobile accident. The 
patient had had an auricular fibrillation for 
two to three years and bronchopneumonia one 
year previous to this hospital admission. There 
had been no recent signs of cardiac decompen- 
sation and his general condition had been good 
during the past year until the time of the 
accident. 

Physical examination was negative except 
for abrasions and tenderness over both lower 
extremities and midlumbar area, auricular 
fibrillation with cardiac enlargement, a blood 
pressure of 180/110 and some abdominal 
tenderness over the right costal area. 

Laboratory findings were: red blood cells 
4,930,000; white blood cells 7,850; hemoglobin 
14.0; urine negative; Kahn and Wassermann 
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tests negative. X-ray films revealed a com- 
pression fracture of the second lumbar vertebra. 

The patient was placed on a “hard’’ bed 
and given sedation and digitalis. A progress 
note on November 29th reads, “‘Consultation 
requested on account of symptoms apparently 
secondary to injury. One of the outstanding 
symptoms is mental confusion. Conversation 
not intelligible and memory very poor. Does 
not remember seeing nurse that served break- 
fast. Examination shows fibrillation of heart, 
rales at base of lungs, and distention of 
abdomen.” 

The patient was seen on this date and the 
administration of testosterone proprionate was 
suggested. Twenty-five mg. of this drug was 
given the following day and repeated at three- 
day intervals, the last dose being administered 
on December roth. With the exception of 
sedation and digitalis which had been given 
daily, the testosterone proprionate was the 
only other medication given. Mental improve- 
ment was noted by December 2nd and the 
patient’s mental state seemed normal by 
December 12th. He was fitted with a Taylor 
back brace and was discharged from the 
hospital on March 18, 1941, mentally clear 
and ambulatory. 

Case 11. Mrs. C. F., a white female, age 
seventy-three, was admitted to the hospital 
on March 14, 1942. She had tripped and fallen 
in her home about two hours before admission 
and was unable to walk due to pain following 
the accident. She had been known to have 
diabetes mellitus for two years and was taking 
25 units of protamine insulin daily which 
controlled the diabetes. In 1939, the patient 
had had a “stroke” with a transient paralysis 
of the left extremities. During the past five 
years her daughter, with whom she lived, had 
observed that the patient had been childish, 
forgetful and fretful. 

The positive physical findings were: Arcus 
senilus of both eyes, motor weakness of the 
left leg and arm, bilaterally hyperactive knee 
jerks, a positive Babinski of the left foot, 
tenderness over the entire lumbar spine, and a 
blood pressure of 150/100. 

The laboratory findings were: Red blood 
cells 3,500,000; white blood cells 12,100; 
hemoglobin 64 per cent, urine 2 plus sugar, 2 
plus albumin and gross blood. 

X-ray studies demonstrated a compression 
fracture of the first and second lumbar verte- 
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brae with a fracture of the lower ramus of the 
pubis on the right side. 

The patient was placed on a “hard” bed 
and given carbon dioxide inhalations every 
four hours to aerate the lungs. During the first 
few days in the hospital the patient required 
catheterization and grossly bloody urine was 
obtained. This gradually cleared so that by 
March 1gth the urine was free from red cells 
microscopically. The patient complained a good 
deal and was unco-operative but her general 
condition remained fairly good until the 
evening of March 2oth. At this time the patient 
tried to get up and defecated in bed. She was 
restless and talked incoherently. No medication 
had been given to account for this behavior. 
Her condition had not improved by the next 
morning and she thought that the intern 
was a member of her family and begged him 
to “‘take her away from the river.’ In the next 
few days she became quieter and it became 
difftcult to arouse her. There was no diminution 
in her motor powers or changes in her reflexes 
indicating another cerebral accident and a non- 
protein nitrogen test was normal, excluding 
uremia as a cause of the comatose condition. 
She had ceased eating and her water balance 
was maintained by intravenous infusions. A 
blood sugar on March 23rd was 134. On that 
day 5,000 units of Theelin was ordered. By 
mistake this dose was given twice on the same 
day so that the patient received 10,000 units. 
Two days later the patient was more alert 
and her physical condition seemed slightly 
improved. Her progress from this time on was 
satisfactory and Theelin was continued in 
doses varying from 2,000 to 5,000 every three 
days until her discharge from the hospital on 
April oth. At this time the patient still showed 
the signs of senility that were present at the 
time of her admission to the hospital, 1.e., 
obstinacy, stubbornness and forgetfulness but 
she was much improved over her state several 
weeks previous to her discharge. 


It is interesting to theorize as to why 
this syndrome occurs. Detailed laboratory 
studies might give more definite evidence 
as to the cause of this condition but un- 
fortunately this was not done in any of the 
above cases. Sex hormones were given to 
these patients, because this complication 
was not seen in younger individuals under 
similar conditions. Since these hormones 
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are known to be diminished after the 
climacteric it was hoped that their replace- 
ment might aid therapeutically. Three 
cases are not enough from which to draw 
any definite conclusions, but the results 
have been gratifying enough to warrant 
further investigation and trial. It was noted 
that there was a close similarity in the 
behavior of these patients and that of a 
younger group with a sublethal anoxia. 
With the sclerotic, thickened walls of the 
blood vessels found in senile brains, there is 
ample reason for the existence of a border- 
line anoxia of the cerebral tissue. Vaso- 
spasm initiated by trauma may be the factor 
in producing a brain ischemia. Herrmann 
and McGrath! administered estrogen to 
patients exhibiting vasospasm in the ex- 
tremities and noted marked improvement 
in most of their cases. It has been likewise 
shown that the male hormone improves the 
peripheral circulation in Buerger’s disease 
and arteriosclerosis.” 

From these observations it may be in- 
ferred that the sex hormones have an im- 
portant part in maintaining vasomotor 
stability and may explain their beneficial 
action in the above patients. Symptoms of 
anoxia are more easily produced in the 
older than in the younger person as there 
is a narrow margin between ample cerebral 
oxygenation and anoxia in the aged. Oxygen 
was not administered to any of these pa- 
tients as the possibility of cerebral anoxia 
was not considered at the time. Although 
oxygen therapy should be tried in these 
cases, it is questionable that it would be of 
benefit. Lindquist and LeRoy? have recently 
shown that the administration of 100 per 
cent oxygen to animals with head injury 
had no appreciable effect in increasing the 
cerebral oxygen consumption. They believe 
that “vasomotor mechanisms are of much 
more importance in the early symptoms of 
head injury than brain edema or increased 
intracranial pressure.” This adds further 
weight to the hypothesis that, in the above 
described cases, vasospasm was the moti- 
vating factor. 
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It is known that the sex hormones, work- 
ing either independently or in association 
with the other hormones, have a variety 
of functions. If these patients recovered as 
a result of their hormone therapy, there are 
other actions of these endocrines which 
must also be considered to account for the 
benefit recerved. The sex hormones are 
known to act as a control on the pituitary 
gland and in turn they influence the thyroid, 
adrenal and other ductless glands. Many of 
these actions are complex and poorly under- 
stood. If it can be established that the 
described treatment is of value in these 
elderly cases it will be illuminating to know 
why it is of benefit. 
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SUMMARY 


Three senile patients who showed typical 
mental symptoms following injuries which 
confined them to bed were treated empiri- 
cally with the sex hormones and recovered. 
It is urged that similar patients be treated 
in this manner to determine the value of 
this treatment and that the results be 
reported. 
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As arule, hygromas do not require immediate operation, if the diagnosis 
can be definitely made. However, any persistent focal symptoms call for 
exploration of the side involved as soon as uncertainty can be dispelled. 
Persistent high intracranial pressure should be subjected to exploration 
and, when closing the wound, a skull defect should be left beneath the 
temporal muscle to permit decompression. 
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PENTOTHAL SODIUM IN MAJOR SURGICAL PROCEDURES 


Jutius D. Hotty, m.p. 
Associate in Anesthesia, Sinai Hospital 


BALTIMORE, 


to be able to administer an anesthetic 

that would produce rapid induction, 
quiet breathing, normal color, no salivary 
secretion, surgical relaxation, a maximum 
of safety and rapid elimination; an anes- 
thetic that did not alter the function of 
organs, and one in which recovery occurred 
without nausea or vomiting. From practi- 
cal experience I believe that to date there is 
such an anesthetic in intravenous pentothal 
sodium. Its action resembles the principles 
of an “‘ideal anesthetic,” and its develop- 


I has always been my desire some day 


ment marks a great advance in anesthesia. 

Intravenous anesthesia is not a new pro- 
cedure. In 1872, Ore administered chloral 
hydrate intravenously; in 1905, hedonal 
was used in the same manner; Bardet, in 
1920, used somnifene; Fredet, in 1920, used 


numal but was unable to obtain complete 
anesthesia; in 1925, ipral was used; per- 
noston in 1927; in 1929, barbiturates were 
first used intravenously to induce anes- 
thesia. Sodium amytal was the first to be 
employed. In 1932, evipal was being used 
extensively in this country being imported 
from England under the name of evipan. 
Incidently, the author was one of the first 
in Baltimore to administer evipan, the 
patient being a man 102 years old who had 
a three-stage prostatectomy. He required 
only 114 cc. for complete anesthesia. Most 
of the intravenous anesthetic agents pro- 
duced marked respiratory paralysis and not 
complete anesthesia, and were thus gradu- 
ally discarded until the advent of evipal 
and pentothal. 

In the selection of an intravenous anes- 
thesia there are three very important 
considerations: (1) The quantity of anes- 
thetic required to produce the desired anes- 
thetic effect; this is called the minimal 
effective dose. (2) The relation of that dose 
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to the amount that will produce death; this 
is called the minimum lethal dose, and the 
ratio between the two is called the “safety 
ratio.” (3) To be controllable the drug must 
be rapidly destroyed or eliminated. The 
smaller the minimal effective dose, the 
larger the safety ratio, the more valuable is 
the drug. 

Chemically, barbiturates are produced 
by condensing a simple or substituted 
mallonic ester with a urea. The basic sub- 
stances required are the various alcohols. 
Pentothal is a barbiturate in which the 
oxygen is replaced by sulfur and is the 
sodium salt of this compound. Neonal and 
amytol are slowly eliminated; nembutal 
and pentothal are rapidly eliminated. 

As we are fully aware of the action of 
inhalation anesthetics, they are eventually 
absorbed into the blood stream. During 
this process they cause irritation of the 
mucous membrane of the nose, throat, 
trachea, bronchi and lungs, not mentioning 
changes in blood chemistry. It is very evi- 
dent that in the use of an intravenous 
anesthetic this method is short-circuited, 
the drug being injected directly into the 
blood stream and reaches the brain centers 
in less than ten seconds after the initial 
injection. There is produced no respiratory 
irritation, no laryngeal spasm, no excess 
salivary secretion, no excitement, and 
induction is rapid, smooth and quiet. Pa- 
tients under pentothal rarely perspire and 
their skin is usually warm and dry. There is 
no period of excitement or struggling, and 
no orderlies are required to restrain the 
patient. The patient reaches the third 
stage of surgical anesthesia in less than two 
minutes. The fractional method of adminis- 
tration eliminates the uncertainty of safety. 
The drug is rapidly detoxified and elimi- 
nated, and the patient awakens as from a 
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deep, natural sleep without nausea or 
vomiting. 

Some of us will say that an intravenous 
anesthetic is uncontrollable. This can best 
be answered in the following manner: 
Inhalation anesthesia, as nitrous-oxide or 
ether, is administered by the intermittent 
method. Enough anesthetic is administered 
to produce the desired effect. When surgical 
anesthesia has been established, the anes- 
thetic is either discontinued for a period or 
very lightly administered from time to 
time. The same is true of intravenous 
anesthesia. A sufficient quantity is given to 
produce the desired effect, and then the 
drug is discontinued completely and small 
amounts are given as the surgical procedure 
demands. In this way it is completely 
under our control throughout the operative 
procedure. It should be remembered that 
any drug that produces a rapid effect is 
potentially dangerous and should be admin- 
istered only by an experienced anesthetist. 

The indications for the use of pentothal 
are “‘the sicker the patient the greater the 
indications for its use.” This drug has no 
effect on cardiac muscles, does not alter 
metabolism, has no effect on blood sugar or 
blood chemistry, and no effect on blood 
pressure. It does not decrease urinary out- 
put, has no effect on liver function which 
has been proved by bromsulphthalein tests. 
Electrocardiographic tracings taken before 
and after pentothal administration show no 
changes whatsoever. I have personally ad- 
ministered pentothal to asthmatics, hypo- 
and hypertensive individuals, patients who 
have had recent coronary occlusions, de- 
compensated cardiacs, patients with em- 
physema, nephritics, diabetics, patients 
with gallbladder disease, advanced pul- 
monary tuberculosis, and patients in shock. 
Pentothal is also used to control convul- 
sions. I can well recall a patient to whom I 
was administering ether in a circuit filter, 
who was being operated upon for an 
appendectomy, when suddenly without 
any warning, he went into convulsions. The 
convulsions were general and the patient 
was cyanotic. I immediately gave him 2 cc. 
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of a 214 per cent solution of pentothal, and 
his convulsion ceased immediately. The 
operation was continued and he made an 
uneventful recovery. Pentothal may also 
be used for induction in the patient’s room, 
preliminary to a general anesthetic. It is 
also used as a supplemental anesthetic if a 
spinal begins to wear off before the end of 
the operation. 

The contraindications for the use of 
pentothal sodium are first, age. Patients 
below twelve years of age do not tolerate 
intravenous barbiturates. They require 
very large doses and they have a poor 
anesthesia range. That is, they are either 
too light or too deep and have a tendency 
to develop respiratory depression. Children 
below the age of twelve as a rule do not 
have very good veins to inject. Pentothal 
sodium is contraindicated if the sulfon- 
amides have been given prior to operation. 
The sulfur in the sulfonamides retards the 
elimination of pentothal. However, if the 
sulfonamides are discontinued for twenty- 
four hours prior to operation, pentothal 
may be given with safety. * Pentothal is not 
given In cases of neck tumors that encroach 
on the glottis or trachea. 

Premedication is given to have a quiet, 
peaceful patient in a “I don’t care what 
happens attitude.” Seconal, gr. 114, Is 
given the evening prior to operation, first 
to give the patient a good night’s rest, and 
secondly, to determine if the patient has an 
idiosyncrasy to a barbiturate. In the morn- 
ing, two hours prior to operation, the 
patient is given another 114 gr. of seconal, 
and then thirty minutes before operation 
the patient is given pantapon gr. 14 and 
atropine sulfate 1450 gr. by hypodermic. 
When the patient arrives in the operating 
room, he is quiet and many times asleep. 
Properly premedicated patients have a 
quiet, smooth induction, there is no excite- 


*Since this manuscript has gone to print I have 
changed my views concerning the administration of 
pentothal to patients who have been receiving sulf- 
onamide therapy. I have given pentothal to patients 
who have received sulfonamides for days, up to and 
including the day of operation without producing any 
harmful results from this combination. 
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ment, no salivary secretion, no laryngeal 
spasm, and they require less anesthetic as 
compared to patients who are not pre- 
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dissolved in 40 cc. of sterile, distilled water. 
Agitate solution until pentothal goes into a 
clear solution. Each cc. contains 25 mg. of 


Fic. 1. Shows apparatus holding syringes, three-way valve, glass containing pentothal solution, and small 
rubber tubing to which is attached the tube from the intravenous fluids. 


medicated. The only time I reduce my 
premedication is in individuals past fifty- 
five because they require less pentothal to 
produce surgical anesthesia. Nevertheless, 
I always give atropine 1450 gr. as this 
prevents laryngeal spasm, hiccough and 
respiration depression. 

Technic Employed. The patient is given 
premedication in his room and then brought 
to the operating room. He is placed in the 
proper position on the table, the operative 
area is surgically cleansed and draped. The 
intravenous solution is then prepared in the 
following manner: 1 Gm. of pentothal is 


pentothal, thus making a 214 per cent 
solution. The arm selected for the injection 
is placed outstretched on an armboard. A 
good vein in the antecubital space is 
located and the area is cleansed with 
alcohol and iodine. The operative area is 
draped, the syringe containing the pento- 
thal is attached to a holder, and the three- 
way stop cock is attached to the Luer 
syringe. The solution is then allowed to 
flow through the apparatus to displace the 
air in the tubing. A tourniquet is applied 
above the selected vein, the needle is 
inserted, bevel up, to a point of return flow 
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the patient falls back to a quiet sleep. 
Relaxation of the jaw occurs very early, 
and attention to this physiological process 


of blood in the Luer glass tip; the tourni- 
quet is removed and the solution is slowly 
injected at the rate of 2 cc. in thirty 


Fic. 4. Shows position of valve for ad- 
ministration of intravenous fluids, such 
as glucose, normal saline, plasma or 
blood. The tube from the intravenous 
fluids is connected to the short rubber 
tubing on the three-way valve. 


Fic. 3. Shows position of 
valve for aspiration of addi- 
tional pentothal solution. 
The small rubber tube on 
the three-way valve is in- 
serted in a glass containing 
pentothal solution; draw 
up on plunger of syringe 


Fic. 2. Shows position of 
valve for administration of 
pentothal. 


until filled. 


seconds. Two small strips of adhesive are 
now placed over the hilt of the needle to 
keep it in position. I keep the bevel up so 
that I can watch for extravasation of 
pentothal. No definite rule can be set as to 
the rate of injection because individual 
idiosyncrasies vary, one individual requir- 
ing 2 cc. for complete anesthesia, whereas 
another individual will require from 6 to 
10 cc. My main guide to the depth of 
anesthesia depends on the reaction of the 
patient to the drug. The onset of anesthesia 
usually occurs in thirty to sixty seconds, 
with deep sighs, slurring speech, relaxed 
jaw, depressed respiration, absence of lid 
reflex and centrally fixed eyeballs. After the 
initial injection of 2 cc. I usually wait 
thirty seconds before giving more solution. 
then 14 to 1 cc. may be added from time to 
time as the operation progresses. Slight 
movement of the extremities, phonation, 
increased depth and rate of respiration call 
for an increase in dosage of pentothal, and 


requires the immediate insertion of a 
rubber air way. 

I believe that the two most important 
signs of surgical anesthesia are quiet, 
regular, depressed respirations and abol- 
ished lid reflex. When the patient begins to 
come out of anesthesia, the respirations 
increase in rate and amplitude, and the lid 
reflex becomes active, associated with an 
oscillating eyeball. If the patient is watched 
very carefully throughout the operative 
procedure, 14 to 1 cc. of pentothal will 
increase the depth of anesthesia in thirty 
seconds. As soon as surgical anesthesia is 
established and not until then, do I permit 
the surgeon to make his incision. Because 
if the incision is made before the onset of 
surgical anesthesia, almost twice as much 
pentothal is required and relaxation is very 
difficult to obtain, especially in abdominal 
surgery. I make it a rule to tell the surgeon 
not to begin until I notify him that “the 
patient is ready.” When surgical anesthesia 
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begins I immediately apply a mask to the 
patient’s face and allow 300 to 400 cc. of 
oxygen to flow through a circuit carbon- 
dioxide filter. This tends to relax the 
patient and keep him pink throughout the 
operation. If at any time respiration 
becomes too depressed, I make gentle pres- 
sure on the rubber breathing bag at the 
beginning of inspiration. The oxygen is 
continued throughout the operation. At the 
end of the operation I usually allow the 
patient to rebreathe a mixture of 5 per cent 
mixture of carbon-dioxide and 95 per cent 
oxygen for one minute to stimulate respira- 
tions, thus decreasing the possibility of 
atelectasis. 

Intravenous fluids, as glucose 5 per cent 
or normal saline, are started as soon as 
possible. The tube from the intravenous 
solution is connected to a rubber tube on 
the three-way valve and the solution is al- 
lowed to run in slowly, simply by turning 
the hand on the three-way valve to the left. 
If more pentothal is required the little hand 
is turned for straight through, 1% to 1 cc. of 
pentothal is allowed to flow slowly, and the 
valve hand is then turned to the left allow- 
ing the flow of intravenous fluids to con- 
tinue. The intravenous fluids give the 
patient a “‘good drink”’ while he is asleep, 
replaces fluids lost by hemorrhage, sup- 
ports the circulation and prevents plugging 
or clogging of the intravenous needle. With 
the apparatus so adjusted I am able to take 
care of the patient without any other as- 
sistance for my hands are free to hold the 
jaw of the patient if necessary, and at the 
same time control the flow of intravenous 
solution and give pentothal at intervals as 
required. Ordinarily 114 to 2 Gm. of pento- 
thal are required for operations lasting 
from one and one-half to two hours. As | 
have said before, there are individual 
idiosyncrasies to pentothal. I can recall one 
case, a physician’s wife, to whom I gave 
pentothal for the removal of renal calculi. 
The kidney was exposed and several calculi 
were removed; on comparison with the 
x-rays taken before operation, there were 
still several more calculi in the kidney. A 
portable x-ray was brought to the operat- 
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ing room, x-rays were taken and developed, 
and the missing calculi were located and 
removed. Of course this took time, in all, 
three and a half hours, and the patient 
required only 114 Gm. of pentothal. I usu- 
ally prepare 1 Gm. of pentothal in 40 cc. of 
water before operation, and if more is 
necessary it is easily prepared and adminis- 
tered. To date the largest amount of 
pentothal given was 2! Gm. This was 
given to a very robust young man for the 
excision of a large growth which completely 
surrounded the left shoulder, the operation 
lasting three hours. 

Pentothal is cumulative in its action, the 
longer the anesthesia continues the less Is 
the amount required to maintain anes- 
thesia. I usually give pentothal until the 
beginning of closure of the wound. From 
this point on no anesthesia is required, 
provided a certain depth has been main- 
tained throughout the operation. Con- 
sciousness returns gradually, depending on 
the premedication, duration of the opera- 
tion, and the amount of pentothal adminis- 
tered. If the patient is asleep at the end of 
the operation, I leave the airway in until 
consciousness has returned. Postoperative 
sleep varies considerably. Some patients 
awake immediately in the operating room, 
others have slept from two to six hours 
postoperatively. During the postoperative 
sleep respirations are full and regular, color 
is good, the pulse is of good volume, and the 
skin is warm and dry. If the patient is 
asleep when he leaves the operating room, 
I place a “paper butterfly” on his upper 
lip. This butterfly moves with respiration, 
thus making It easier to watch respiratory 
movements. If an airway has been inserted, 
I attach a small butterfly to the breathing 
tube leaving the airway in until the patient 
has regained consciousness. 

Postoperatively these patients can take 
fluids on awakening as we are not dealing 
with an anesthetic that causes nausea or 
vomiting. If medication is needed for post- 
operative pain, pantapon gr. 14 may be 
administered every four hours for twenty- 
four hours. 
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Equipment consists of two 20 cc. Luer 
syringes; two No. 20-21 gauge needles, one 
rack for holding syringes, one three-way 
valve, two pieces of rubber tubing, one 
Luer glass tip and one medicine glass for 
mixing solution. 

When I first began using pentothal | 
gave one ampule of coramine postopera- 
tively to stimulate respiration. Oddly 
enough, I found out that some of these 
patients vomited considerably. On discon- 
tinuing the administration of coramine 
there was no vomiting. I cannot account 
for this reaction. No respiratory stimulants 
are given now. 

I have given sodium pentothal satisfac- 
torily for many major surgical operations 
and have seen no harmful results. I have 
utmost faith in its safety and have always 
worked on the adage, “don’t give some- 
thing to someone that you wouldn’t take 
yourself.”” If pentothal is given with care 
and administered in fractional doses by a 
trained anesthetist, I am firmly convinced 
that it is the latest advance in modern 
anesthesia. 

The operations performed under pen- 
tothal sodium are as follows: Appendec- 
tomy, amputation of extremity, bottle 
operation for hydrocele, cesarean section, 
cholecystectomy, colostomy, epididymec- 
tomy, epididymovasotomy, evisceration 
closed, enucleation, gastric resection, hem- 
orrhoidectomy, herniorrhaphy, hydrocele, 
hysterectomy, illiostomy, mastoidectomy, 
nephropexy, nephrotomy, nephrectomy, 
nephrolithotomy, orchidectomy, perineor- 
rhaphy, removal of pilonidal cyst, removal 
of prostate, tonsillectomy, ureterolithot- 
omy, vaginal hysterectomy, and Wertheim 
Watkins repair.* 

I wish to emphasize that in all of 
the aforementioned operations pentothal 
sodium was the sole and only anesthetic 
employed and no supplemental anesthetic 
was necessary. 

* Since this manuscript has gone to press I have given 
pentothal for over fifty ophthalmic operations including 
iridectomy, LaGrange (anterior sclerotomy), corneal- 
sclero trephine, cataract, keratoplasty, Walker opera- 


tion for retinal detachment, enucleation, modified Hess 
operation for ptosis and dacryocystectomy. 


Holly—Pentothal Sodium 


OcTOBER, 1943 


The youngest patient was fifteen and the 
oldest was one hundred two years of age. 
The average duration of anesthesia was one 
and one-half hours. Females out-numbered 
the males since many of the operations 
were performed by gynecologists. The 


shortest operation was forty-five minutes, 
the longest was three and one-half hours. 


CONCLUSIONS 


I have not found a single contraindica- 
tion for the use of pentothal as a general 
anesthetic agent and have administered 
this drug solely in almost every type of 
major surgical procedure. 

Intravenous pentothal anesthesia must 
be administered only by a trained and 
experienced anesthetist. 

The intermittent method of administra- 
tion eliminates the uncertainty of safety. 
We must not forget that pentothal sodium 
is a potentially dangerous drug, but in the 
hands of an experienced anesthetist who 
knows how to treat complications, it Is 
comparatively safe. 

It is recommended for good and bad 
surgical risks, and even to patients in 
shock. It is especially indicated in those 
patients who present some disease of the 
respiratory tract. 

Multiple administrations may be given 
without any untoward reaction. 

In all these cases I have not had one 
death attributed to this drug either during 
or after the operation. 

The equipment is simple, the administra- 
tion easy and it is nonexplosive. 

The use of 214 per cent solution de- 
creases the section of venous throm- 
bosis, and extravasation causes very little 
tissue irritation. 

The technic I employ allows the anes- 
thetist to take care of the patient without 
any assistance. 

Its action is rapid and peaceful both in 
induction and emergence; it leaves no after 
effects. 

Intravenous pentothal sodium ap- 
proaches the ideal anesthetic for major 
surgical procedures. 
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SYMPTOMS FOLLOWING CHOLECYSTECTOMY 
SOME BRIEF CLINICAL NOTES 


DgAN MAcDONALD, M.D. 
ST. CATHARINES, ONTARIO 


roms fo the incidence of symp- 


toms following cholecystectomy 
cannot be definitely determined, 

few will deny that such symptoms are not 
uncommon and that the subject receives 
too little attention, both pre- and post- 
operatively. This statement is upheld by 
the fact that only two references can be 
found in the Year Books of General 
Medicine and General Surgery from the 
years 1934 to 1941 inclusive. It is surprising 
that more thought is not given to such an 
important subject because it is recognized 
that symptoms do follow cholecystostomy, 
and that secondary operation is often 
necessary following gallbladder drainage 
(cholecystostomy is sometimes indicated 
as an intentional first-stage procedure). 
Many articles deal with certain symptoms, 
but few discuss all the phases of the subject. 
This paper presents a general but brief 
discussion of the principal factors involved. 
A conservative all-inclusive estimate of 
those patients who are not cured by 
cholecystectomy probably varies between 
a high of 35 per cent and a low of 15 per 
cent; 1.e., approximately 1 in 3 to 1 in 6. 
This statement will stand much thought. 
A patient, after failing to receive satisfac- 
tion following operation, often goes else- 
where because he is afraid that the same 
unsatisfactory results may be repeated. 
Hence the first operator may not know 
about the postoperative complaints, and 
does not appreciate them as actualities, 
even though he “gets the blame.’”’ How- 
ever, thorough follow-up work should reveal 
all poor results. This is an important, but 
often neglected, chapter in the story of a 
patient’s illness. The immediate future 
assumes the all-important réle, whereas 
the ultimate result should be just as impor- 


tant, and many times is much more so. An 
operation is not successful just because the 
patient does not die. A sincere attempt 
should always be made to learn about the 
patient’s health long after the immediate 
postoperative care has stopped. Statistics 
from teaching hospitals show that go per 
cent of patients, with calculus disease, 
obtain good results. This is because the 
diagnosis is correct, the patient well 
categorized, the proper surgical procedures 
performed and medical treatment carried 
on postoperatively. 

In non-calculus disease the percentage 
of good results is distinctly less, and there- 
fore such patients demand the most 
profound consideration before surgery Is 
undertaken. The writer believes that there 
is a very definite reason for the relatively 
good results obtained by cholecystectomy 
for calculus disease, and the comparatively 
poor results obtained by the same operation 
for non-calculus disease. In the former, one 
of the primary symptom- -producing mecha- 
nisms is removed, namely, calculus; in the 
latter the principal symptom-producing 
mechanism—hepatitis, cholangitis, com- 
mon duct disease, pylorospasm or sphincter 
spasm, etc.—is not removed and, indeed, is 
only attacked indirectly by cholecystec- 
tomy. There is increasing evidence to show 
that biliary perfusion through the common 
duct will directly attack the underlying 
pathological disorder and decrease, if not 
remove, the chief and basic symptom- 
producing factors in non-calculus disease. 

Many non-calculus patients have re- 
ceived symptomatic relief by carefully 
supervised medical treatment; but when 
this is so, the treatment is not slip-shod or 
haphazard as, for example, is the majority 
of ulcer therapy. Medical therapy, either 
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pre- or postoperatively, is a neglected 
though important, subject. It is better to 
get symptomatic improvement with medi- 
cal therapy than poor or fatal results with 
surgical therapy. In other words, it is better 
to be alive with biliary disease than dead 
without it, from the viewpoint of the 
physician as well as the patient. Gordon 
says the same thing in a different way; he 
notes that “‘an element of perspective 
might preserve a number of middle-aged 
citizens to belch gas even to old age, rather 
than quell that belching prematurely and 
permanently,” and he adds, “Is it not 
better to bear the ills we have than to flee 
to others we know not of?” Someone else 
has said that there are more patients 
walking around with adhesions about their 
biliary system than have ever been cured 
by surgery. However, once the indications 
for surgery are definite, medical treatment 
must be replaced by operation as soon as 
adequate preoperative preparation has 
been completed. If these precautions are 
always followed and sufficient care given 
to correct and complete diagnosis and to 
the principals of surgical treatment, the 
percentage of patients who will suffer 
following cholecystectomy will be greatly 
reduced. 


MINOR COMPLAINTS 


A small number of patients will have 
symptoms of varying severity, and of 
either major or minor importance, follow- 
ing operation for a short period. These 
complaints usually subside. Only if they 
persist or reappear do they constitute the 
so-called, and poorly named, postchole- 
cystectomy syndrome. (The symptoms do 
not constitute a syndrome.) Thoughtful 
and carefully supervised treatment and 
adequate postoperative care will relieve all 
but the serious surgical cases. Among the 
temporary or non-operative causes of post- 
operative discomfort or pain which should 
be considered are sphincter spasm, pyloro- 
spasm, blood, mucus or débris in the ductal 
system (Fig. 8), liver or gut trauma, and a 
T-tube producing common duct irritation 
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or obstruction. (Fig. 9.) Many postoper- 
ative troubles could be prevented if we 
would only realize that they can always 
occur. Prevention is better than cure, even 
when cure is possible. 

The longer after operation that symp- 
toms appear, and the longer they last, the 
more serious do they become, and the more 
likely they are to be organic in origin, (i.e., 
months rather than weeks or days). Symp- 
toms appearing fifteen to twenty years 
later are not likely due to calculus disease. 
(Fig. 10.) If a T-tube is in place it can often, 
but not always, be determined by a 
cholangiogram whether such symptoms are 
due to ductal obstruction and if so, the 
type and location of the lesion. Thirty-five 
per cent diodrast has been found to be the 
best contrast medium. Other writers prefer 
a 70 per cent solution. This is now hard to 
obtain and has been used in only a few 
cases in this series. 


MAJOR COMPLAINTS 


The principal causes of major symptoms 
following cholecystectomy can be enumer- 
ated as follows. They cannot, however, be 
listed in the order of their relative fre- 
quency or seriousness because these often 
depend upon the temperament and disposi- 
tion of the patient, as well as the surgeon: 
(1) wrong diagnosis, (2) residual disease, 
(3) calculi in the common duct, (4) com- 
mon duct stricture, (5) partial or inter- 
mittent obstruction of the common duct or 
duodenum, (6) functional disturbances, (7) 
lack of, or an indifference to, medical treat- 
ment, (8) traumatic neuroma in the wound, 
and (g) malignancy. 

A wrong diagnosis is the most common 
cause of unsuccessful treatment in prac- 
tically all patients, but in no other con- 
dition is it more important than it is in 
biliary disease. Cholecystitis is not confined 
to ‘‘flatulent females who are fair, fat and 
forty”’ and who cannot eat pies, cakes and 
pastries, nor is it true that this type of 
person usually has gallbladder disease. A 
correct diagnosis will always be the basic 
fundamental and the rock foundation of all 
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successful medicine. It has been called the 
trump card in the game of treatment. For 
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work is less important than many consider 
it to be, and Wetherbee points out that, 


the sake of emphasis it can be said that when properly used, it only confirms the 


Fic. 1. Fic. 2. 

Fics. 1 AND 2. Gallbladder, cystic duct, common duct and duodenum (partially) visualized after injection of 
dye through mushroom catheter in bladder. These show two potential causes of symptoms following chole- 
cystectomy, namely, (1) the ease with which the common duct can be strictured by trauma, (organic); (2) 
reverse duodenal peristalsis (functional). 1. The pouch of the bladder lies close to and actually seems to indent 
the common duct. The pictures illustrate clearly how a clamp or dissecting scissors could injure the chole- 
dochus during careless dissection, thus producing a traumatic stricture. This possibility would be greatly 
increased if inflammation (which was not present in this case) produced an adherence of bladder wall to duct 
wall. 2. Reverse duodenal peristalsis is seen in Figure one. The first dye to enter the duodenum has been pro- 
pelled in a reverse direction, and in Figure 2 the entire second portion of the duodenum is filled. This is a 
cause of symptoms due to functional changes (Ivy). 

Another finding of interest and of importance is a short, convoluted, and narrow, cystic duct which leaves 
the bladder near its distal end and follows a tortuous course (picture not clear due to weight of patient—230 
pounds). This is a real cause of non-calculus biliary colic preoperatively as well as a postoperative cause of 
pain if the bladder is not removed and the cystic duct produces any degree of obstruction to the outflow of 
the remaining bladder bile. This patient had preoperative jaundice and colic incorrectly diagnosed as calculus 
colic. Roentgenologically and macroscopically the bladder and ducts were normal and the viscus was not 
removed. Postoperative cholangiograms revealed the cause of the colic to be the cystic duct. Perfusion has 
produced a cure to date (thirty-nine months). 


wrong diagnoses are the result of a poor 
history or otherwise insufficient study of 
the case, and that they are rarely due to 
inherent difficulties or rare conditions. 
Diagnoses are too often made on several 
symptoms only, or from an incomplete or 
misinterpreted x-ray study, which ts often 
done before a thorough and enquiring 
history is taken and studied. It is impos- 
sible to stress too often the importance of 
the history, of the patient’s life as well as 
of the symptoms. It is of more diagnostic 
importance than the x-ray. (Fig. 11. 
Cholangiogram negative; history positive; 
common duct calculus present.) Laboratory 


clinical diagnosis, that it seldom disproves 
it, and hardly ever establishes it. However, 
in biliary disease with or without jaundice, 
experienced interpretation of a properly 
conducted x-ray and laboratory study is 
very helpful in evaluating clinical symp- 
toms. There are so many functional and 
pathological conditions which may produce 
symptoms resembling gallbladder disease 
that the preoperative investigation may 
be one of the most painstaking and tedious 
in medicine; on the other hand, the diag- 
nosis can be remarkably accurate if sufli- 
cient time and trouble are taken. 
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Because the majority of diagnostic 
errors are preventable, and although no 


one can “‘sit in the scorner’s seat and hurl 
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large bowel represent one of the most usual 
causes of a wrong diagnosis (irritable colon, 
spastic colon, unstable colon). This is not 


Fic. 3. This picture shows a potential cause of 
common duct stricture. A very tortuous and 
elongated cystic duct passes under the common 
duct and enters it on the medial side. If the 
cystic duct is pulled or “‘tugged”’ toward the 
clamp, it is evident that the common duct 
might easily be grasped before the end of the 
cystic duct, if dissection has not been clean and 
the ductal juncture not clearly visualized. The 
common duct may be injured in any one of 
many ways (clamp, suture, needle, etc.) and a 
traumatic stricture of varying degree thus 
becomes a probability. Perfusion performed 
for three months postoperatively. The patient 
is symptom free three years after operation. 


the cynic’s ban,” the difficulties associated 
with diagnostic problems should always be 
discussed in a constructive way. Apropos 
of this, someone has said that diagnostic 
“problems” are nothing more than in- 
stances of a common disease presenting 
unusual symptoms. This is a good axiom 
to remember because the more definite the 
diagnosis, the better will be the end results 
of the correct treatment. In the absence 
of definite indications for surgery, active 
medical treatment is indicated. It must 
never be forgotten that surgery will not 
correct physiological dysfunctions. These 
are more common than generally recognized. 
Changes in the motor activity of the 


Fic. 4. This figure illustrates how a cystic duct 
can produce partial obstruction to the outflow 
of bladder bile. It is a clinical cause of non- 
calculus biliary colic. It may also be a factor 
in postoperative symptoms when the bladder 
is not removed. This patient, as the one in 
Figures 1 and 2, had a normal bladder by roent- 
genologic examination and by macroscopic 
examination on the operating table. The 
bladder was not removed. Preoperative com- 
plaint of biliary colic for three years. No com- 
plaint for forty-seven months postoperatively 
following perfusion through a mushroom 
catheter in the bladder. 


uncommonly present with organic gall- 
bladder disease. Reliable statistics show 
that as many as 20 to 30 per cent (maybe 
more?) of patients with non-calculus chole- 
cystitis, who have symptoms following 
cholecystectomy, are relieved by close 
attention to normal bowel function. The 
next most common errors relate to heart 
disease, peptic ulcer, and kidney or uretral 
disorders. Hydronephrosis, a urinary cal- 
culus, pyelitis, or a stricture of the ureter, 
with or without a normal urine (single 
specimen) are the usual culprits, although 
a uretral stricture is more commonly the 
cause of appendicial-like complaints. These 
latter conditions more commonly similate 
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calculus disease. Other uncommon condi- 
tions which may have to be considered are 
gastritis, pancreatic disease, diaphragmatic 


Fic. 5. A non-traumatic inflammatory stricture 
of the distal and retroduodenal segment of the 
common duct. This is probably associated with 
pancreatic disorder (chronic pancreatitis) and 
long standing biliary tract disease. At opera- 
tion a chronically fibrosed and contracted cal- 
culus gallbladder was removed. One year post- 
operatively symptoms were persistent and 
severe, and a diagnosis of remaining common 
duct calculus was made, even though none had 
been found at the first operation. Colic and 
jaundice were absent. Choledochotomy re- 
vealed no stones and a cholangiogram showed 
the symptoms to be due to this inflammatory 
stricture. Perfusion gave temporary relief but 
this could not be continued due to home con- 
ditions. The tT tube was, therefore, used to de- 
tour the bile into the stomach, and symptoms 
have been markedly lessened in the intervening 
thirteen months. Indeed the only complaint is 
the vomiting of bile which gives relief to an 
epigastric distention and distress. This is prob- 
ably due to a chemical gastritis which would 
have been obviated had the jejunum been used 
instead of the stomach. The Tt tube has not yet 
become “plugged.” Carefully supervised medi- 
cal treatment is putting off the “evil day” as 
long as possible, and if the flow of bile is kept 
free it may not occur. 


hernia, esophageal disease, food allergy 
which Is too often forgotten, and diseases of 
the liver. These can present almost any 
picture resembling indigestion. Functional 
changes which may enter-a differential 
diagnosis are duodenal or pyloric spasm, 
“nervous indigestion ”’ and gastric neurosis. 
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Also in this category of wrong diagnosis 


can be mentioned that large group of 
patients who are not well selected for 


Fic. 6. A moderate degree of hydrohepatosis is 
shown. It may be a cause of postcholecystec- 
tomy symptoms and is the result of inter- 
mittent and partial obstruction. (This is not 
so great as seen in Figure 11.) Jaundice or an 
increased icteric index were never present. 
Typical biliary colic was also absent. The 
symptoms were dyspeptic in nature and 
epigastric in location. The different densities 
are due to different focal distances; some of 
the biliary channels are near the anterior and 
some near the posterior surface of the liver. 


surgery. The indications for surgery is the 
subject of another paper and cannot be 
discussed here, but it should be stressed 
that patients with biliary disease deserve 
more serious consideration than almost any 
other group, especially if jaundice is or has 
been present. A bromsulphalein dye curve, 
(not a single estimation), will show early 
deficiency, and often give invaluable assist- 
ance in the differential diagnosis of liver 
disease. It also indicates the liver reserve. 
Liver tests are not as helpful when icterus 
is present because the presence of liver 
disease is obvious. The danger is in the 
unknown case. 

Residual disease is usually concerned 
with, and confined to, the biliary tract. It 
consists principally of hepatitis, pancre- 
atitis, ductal calculi, sphincter imbalance, 
choledochitis and cholangitis, all of which 
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are capable of producing moderate to 
severe clinical complaints. These are com- 
plications of, or resultant conditions of, 


Fic. 7. An example of the clinical and practical value 
of routine cystic duct drainage following chole- 
cystectomy. The catheter in the cystic duct per- 
mits a cholangiogram to be made in all those pa- 
tients whose common duct is not opened. Thus the 
incidence of unrecognized remaining common duct 
stones is reduced, as are the secondary operative 
morbidity and mortality rates. In this instance 
the cholangiogram revealed a single calculus re- 
maining in a dilated and obstructed common duct. 
This picture was made eight days following 
operation, as a routine, and the calculus was re- 
moved before the patient left the hospital. Al- 
though this instance was embarrassing for the 
writer, it was safer for the patient than waiting 
for symptoms and advanced liver disease to bring 
the calculus to our attention. 


biliary disease, and probably should be 
grouped under “‘incomplete diagnosis”’ or 
wrong diagnosis rather than residual dis- 
ease, because they are “‘part and parcel”’ 
of the gallbladder disorder, and the original 
diagnosis, if complete, should include such 
complications. Disease which will give 
symptoms after operation should be noted 
before or at operation. A patient will 
receive no relief of symptoms after the 
removal of a gallbladder, even when it 
contains stones, if the indigestion resulted 
from common duct calculi. (Figs. 7 and 
11.) The associated conditions in the liver 
and pancreas are more difficult of both 
diagnosis and treatment than are those not 
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associated (heart disease or peptic ulcer). 
The treatment of the former is part of the 
operative treatment and their persistence 
after operation is often due to insufficient 
drainage of the ductal system. The judicial 
use of ductal perfusion with heated fluids 
will probably play an important part in the 
reduction of the incidence of these condi- 
tions. The liver is, for practical purposes, 
nearly always involved, but in the past has 
never been treated directly or specifically; 
it has been treated indirectly by the 
removal of an infected gallbladder or a 
short-lived ductal drainage. Direct and 
specific treatment will result from perfu- 
sion. The more experienced the surgeon 
and the better his judgment, the less will 
be the residual disorders. It can bear 
repeating that it is the good head rather 
than the good hand which makes the good 
surgeon, and that he is as good, if not 
better, outside the abdomen, than inside it. 

Stones in the Common Duct. These may 
be left at the time of cholecystectomy 
(Figs. 7 and 11) or they may form l[ater. 
Recent articles have shown clearly that 
calculi removed from the common duct 
years after cholecystectomy may not be 
the same type as those previously removed 
with the gallbladder. The presence of 
stones is always of the most serious poten- 
tial consequence. It is obvious, therefore, 
that the general practitioner faces this 
danger every time he performs what is 
unfortunately referred to as a “simple 
cholecystectomy.” There is nothing simple 
in gallbladder surgery, even though the 
operation may be technically easy. This is 
proved by the high percentage of unsatis- 
factory end results. Stones or other dis- 
orders may sometimes be present in the 
common duct when stones are absent in 
the bladder, but of greater importance is 
the failure of the operator to suspect ductal 
stones every time calculi are found in the 
bladder. In practical fact, any patient who 
is a surgical consideration may have ductal 
disease, and it is unfair to subject a patient 
to biliary surgery unless the surgeon is well 
qualified to perform any unexpected pro- 
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cholecystectomy the writer has for some 
time been placing a small catheter in the 


cystic duct at operation, in those patients 


cedure that may present itself. Plato, in his 
“*Republic,” preached commandingly and 
convincingly that a man should not hold 


Fic. 8. Female, age seventy-three years. First panel shows a distended non-calculus duct twelve days follow- 
ing removal of five stones from the common duct. Second picture taken three weeks later and two days 
after an attack of severe colic, epigastric distress and vomiting. If an indwelling Tt tube had not allowed 
this x-ray study, a diagnosis of remaining calculi would have been reasonable and a secondary operation 
might have been considered or even performed. However, the second panel shows the terminal duct filled 
with mucus. Operation and its great risk were therefore avoided. The third panel shows the clear duct 
following the dissolution of the mucus by caroid and perfusion. The terminal portion of the pancreatic duct 
is filled with dye. This is a good example of one of the common causes of symptoms following cholecystec- 
tomy combined with common duct drainage. The excessive mucus secretion was probably due to the pres- 
ence of the T tube without perfusion which was stopped when the patient went home. AII such tubes must 
be thoroughly and continually washed out. Perfusion was continued for two weeks and the tube withdrawn. 
The patient was symptom free for nine months. In the center panel, if the shadow lying alongside the lower 
wing of the T tube was not so pointed, the concave curve in the shadow just below the same area could be 
interpreted as the negative shadow of a small calculus. The same is true of the two negative shadows distal 
to this. Serial cholangiographs are also necessary to distinguish such artefacts and should always be made. 


whose common duct was not explored. This 
allows every patient to have a cholangio- 
gram made before leaving the hospital and 


public office, or be trusted with great 
responsibilities, until he had reached fifty 
years of age, and had been apprenticed 


since youth to one or more men who had 
held these offices before him. In this way, 
the thesis proceeded, when such a well 
trained man reached the time when he 
would “take over,” he was capable and 
competent. Such an idea, modified of 
course, must some day be introduced into 
surgery, which is, as Moynihan has said, 
“the greatest art ever put into the hands 
of man for his own advancement.” Un- 
fortunately, deterioration is creeping in 
and this must be prevented at all costs. 
To obviate the possibility of leaving 
stones in the large ductal system followmg 


if stones are present they can be removed. 
Thus no person leaves the hospital with 
stones remaining in the common duct. 
This is much safer and easier, for both the 
operator and the patient, than waiting for 
symptoms to indicate a diagnosis in later 
years. At this time the risk has decreased 
and the morbidity and mortality have 
increased proportionately. (It is, of course, 
ideal to perform cholangiography on the 
operating table.) Artefacts must be recog- 
nized in all common duct x-ray studies. 
(Figs. 8 and 13.) 
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In diagnosing common duct stones after 
cholecystectomy the duodenal tube is of 
value. The presence of cholesterol crystals 


Fic. g. Illustration showing a cause of symptoms 
following cholecystectomy due to poor technic, 
namely, partial obstruction of the common duct. 
This is preventable. No bare areas should be left at 
operation. In this picture a bare area on the hepato- 
duodenal ligament and/or one on the lower edge 
of the bladder bed have become attached one to the 
other, and the common duct has been drawn up to 
produce a definite kink. Pictures taken nine days 
postoperatively showed a normal straight ductal 
system. This picture was made seven weeks after 
operation. The obstructive kinking had therefore 
been produced in the intervening six weeks. Symp- 
toms were mild for one week; one attack of colic 
occurred as severe as before surgery; opiates were 
required. Other causes possible but all complaints 
disappeared when tube was removed. In such 
instances the tube, which may act as an obstructing 
agent, should be removed and the free flow of bile 
stimulated (increase amount of flow and _ relax 
sphincter). 


in the duodenal drainage is suggestive, and 
the finding of calcium bilirubinate is almost 
“sure proof,” but the combination is, for 
practical purposes, pathognomic of cho- 
ledocholithiasis. However, stasis resulting 
from stricture will often give the same 
findings. If sterile intubation shows the 
repeated finding of the colon bacillus or of 
a strain of streptococcus, cholangitis is also 
present. This latter procedure is difficult, if 
not impossible, to perform in general prac- 
tice, but everybody should be able to 
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do, and interpret the findings of, ordinary 
drainage. 

The differential diagnosis of stone or 
stricture, as the cause of symptoms, 1s not as 
important as the realization that serious 
ductal disease 1s present, that it is usually 
progressive, that it promotes advanced liver 
disease and finally liver failure, and that 
early and expert surgical treatment is the 
only method of cure. However, calculus is 
much the commoner finding. The jaundice 
produced by calculus is usually more fre- 
quent in appearance, more intermittent in 
degree, and less progressive than is that 
produced by stricture. The diagnosis of 
inflammatory stricture may sometimes be 
made before it produces jaundice, which is 
a sign of a late and dangerous stage. As 
long as bile is flowing into the duodenum 
there are not likely to be many clinical 
signs of icterus. Symptoms predominate. 
Complete obstruction and incomplete ob- 
struction are two different conditions and 
the causative factor is usually different. 
The symptoms of early partial obstruction 
are vague (in definition but not in sensa- 
tion), and consist first of the dyspepsia of 
liver dysfunction, then the nausea and 
vomiting of ductal distention, later of pain 
or colic and still later of jaundice. Midline 
pain high in the epigastrium in the presence 
of known biliary disease should always 
bring ductal disease into a differential 
diagnosis. Thus it may be possible to diag- 
nose stricture before the appearance of 
jaundice. The icteric index should always 
be closely followed in any patient who has 
symptoms following cholecystectomy. 

A stone is not uncommonly left in the 
cystic duct stump and this is capable of 
producing postoperative colic, but it is a 
rare cause of postoperative complaints 
compared to the incidence of common duct 
calculus. Occasionally, stones may roll 
down from the intra- or extrahepatic 
ducts. Débris, sand, gravel, clot, etc., are 
capable of forming the nucleus of a ductal 
calculus if the immediate postoperative 
drainage is of short duration. The preven- 
tion of such symptoms is most desirable, 
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and prolonged biliary perfusion with heated a T tube or catheter is left in the common 


fluids should prove itself of more value in duct. 
this respect than the short-lived and often In summation it can be said that, for 


Fic. 10. Female, sixty-seven years of age. Cholecystectomy eighteen years 
previously with no symptoms until one year before operation. Complaints 
are not, therefore, likely related to previous cholecystopathy. Jaundice on 
three occasions in previous six months, accompanied by nausea, vomiting, 
and high midline epigastric distress. Duodenal drainage showed calcium 
bilirubinate crystals in abundance. Diagnosis of intermittent extra-hepatic 
obstruction, with the law of averages favoring new stone formation. Opera- 
tion revealed no stones. Pancreas was apparently normal. The stump of the 
gallbladder was easily identified and is clearly seen in the picture. Duct 
greatly enlarged and gallbladder stump distended more than could be ac- 
counted for by compensation following cholecystectomy. Cholangiogram 
made nine days after operation reveals a dilated common duct and bladder 
stump but the intrahepatic radicals are not dilated. The obstruction cannot, 
therefore, be complete, persistent or longstanding. The contour of the ter- 
minal portion of the common duct suggests—and some may say indicates 
or is even diagnostic of—a chronic pancreatitis producing partial obstruc- 
tion. Primary or secondary liver failure or malignancy of the terminal duct 
could not be ruled out. Immediate postoperative course was uninterrupted, 
but the patient died three weeks later with a clinical diagnosis of cerebral 
thrombosis followed by hemorrhage. Autopsy was not obtained. (This case 
is presented through the kindness of Dr. Hurlbut.) 


inadequate T-tube drainage. It is not rea- practical purposes, jaundice appearing 


sonable to expect that disease which has after cholecystectomy must be considered 
often been progressing for years will com- due to common duct obstruction (stone, 
pletely disappear in twelve to fourteen _ stricture, or inflammation), although intra- 
days, which is the average length of time hepatic causes and extraductal pressure 
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must never be forgotten, especially malig- Common Duct Stricture. In 80 to go per 


nancy. The clinical evidence of advanced 
obstruction consists in part, or in the whole, 
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iG. 11. Cholangiogram taken on the operating table before the duct was 
opened. History: drainage of gallbladder empyema three years previously 
and removal of bladder two years previously. Both operations were per- 
formed elsewhere. A fistula formed between the first and second operation. 
Since last operation clinical history almost pathognomic of stone or stric- 
ture but history greatly in favor of remaining common duct stone. Although 
this cholangiogram indicated the presence of a stricture (arrow), and the 
absence of a calculus, the clinical history proved to be correct when a single 
cholesterol stone was found in the distal duct even though a large catheter, a 
probe and a dilator passed into the duodenum with ease. The calculus was 
not identified until the duodenum was freely mobilized. A great degree of 
hydrohepatosis is present. This is the result of persistent increased intra- 
ductal pressure due to long standing states of obstruction. The “trickle” of 
dye in the pancreatic portion of the duct suggests an accompanying chronic 
pancreatitis, itself producing some obstructon. This is a very good example 
of the most common cause of symptoms following cholecystectomy for cal- 
culus disease. The picture raises a question of the greatest clinical impor- 
tance, namely, how much dye must overlie a stone in the common duct or 
kidney pelvis before the negative shadow is completely obliterated, and are 
stones other than cholesterol likely to be overlooked? 
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cent of cases this condition is traumatic in 
origin and is the direct result of cholecystec- 


of biliary pain or colic, fever, jaundice, 
chills, and a persisting biliary fistula; 
whereas indigestion-like symptoms high in 
the epigastrium indicate an early malfunc- 
tioning ductal system. (This system starts 
in the liver and ends in the duodenum.) 


tomy. Fortunately, this is not common, 
nor is it uncommon, and it is always a 
possibility. (See Figs. 1, 2 and 3.) Jt must 
be considered in every case having symptoms 
following cholecystectomy. The time interval 
between the operation and the appearance 


New Series LXII, No. 1 


of symptoms is of some diagnostic value 
in determining whether a stricture is due 
to technical faults (trauma, ligature, etc.) 
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All strictures do not produce a complete 
obstruction. One that is incomplete may 
give symptoms of only pain or dyspepsia, 


Fic. 12. Same case as Figure 11 eight days following operation. The principal 
difference is seen in the retroperitoneal portion of the duct where the dilata- 
tion is less. The concave curve below this point is not due to a stone because 
this contour changes considerably in serial exposures. These later pictures 
allowed more time to be taken and it can be said with reasonable certainty 
that no calculi remain. This is seen more clearly during the emptying phase 
following the inhalation of amyl nitrite. Morphine was not used to contract 
the sphincter. It has been found that this drug often contracts the lower end 
of the duct and narrows it enough to resemble pancreatic constrictions. 


or inflammatory changes; the former 
usually appear at once and the latter weeks 
or months later. Either condition is most 
difficult to treat successfully. Removal of 
the gallbladder may, therefore, produce as 
serious a condition as can be found in 
surgery and one which is much more seri- 
ous than the original complaint. For 
practical purposes the prevention of trau- 
matic stricture is always possible if the 
ductal junction is clearly visualized in 
every case, and if the incidence and proba- 
bilities of anomalies of both ducts and 
vessels are not forgotten. 


but serious states of obstruction are likely 
to be present if a biliary fistula follows 
the removal of a drainage tube, or the 
removal of a T tube if the duct has been 
opened, and more serious states of obstruc- 
tion are probable if colic, jaundice, chills 
and/or fever are also present. A fistula 
may be the only sign of common duct 
obstruction, whether it be due to stricture 
or calculus. The latter is the more common 
cause. Indeed the valve effect of the fistula 
will reduce the increased intraductal pres- 
sure, and therefore its presence will lessen 
the incidence of symptoms and jaundice, 
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both of which are the direct result of this 
back pressure. However, such an overflow 
(and that is the only purpose a T-tube 


Fic. 13. Artefacts must always be considered in the 
interpretation of cholangiograms. This picture 
shows an unusual one. Five serial pictures, which 
were repeated two days later, showed a negative 
shadow which was constant in size, shape and loca- 
tion and satisfied all the requirements of a calculus. 
However, as the duct drained after the inhalation 
of amyl nitrite, the shadow was clearly seen to be 
the eye in the catheter. Other artefacts are blood 
clots, mucus plugs, (Figure 8) and air bubbles. 
Although this picture does not show the negative 
shadow as clearly as it is seen in the x-ray view- 
box, it is an excellent example of the value of serial 
exposures before and after emptying of the duct. 
This is a must procedure. If it had not been done in 
this case, secondary operation may have been con- 
sidered, or even performed. At operation the cystic 
and common ducts were clearly seen to pass sepa- 
rately under the duodenum. This is seen in the 
pictures which were made following routine cystic 
duct drainage. 


serves) or safety valve, does not necessarily 
prevent the pathological end results of 
partial obstruction and the production of 
symptoms. (Fig. 6.) In this patient partial 
obstruction did not produce colic or 
jaundice, but it did produce a moderate 
degree of symptom-producing hydrohepa- 
tosis. The pathological condition resulting 
from intermittent or partial obstruction is 
concerned principally with the distended 
biliary radicals. These produce a pressure 
necrosis of the hepatic cells and a partial 
loss of the blood supply also due to pres- 
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sure, both of which predispose to the 
resulting fibrosis. Thus begins the early 
stages of biliary cirrhosis. 

Inflammatory disease is the only princi- 
pal etiological factor of stricture other 
than trauma. It is usually associated with 
calculus but may appear alone. When this 
occurs it is often by direct extension 
through the cystic duct. Hence the advisa- 
bility of removing as much of a diseased 
cystic duct as can safely be done. The 
inflammation produces an_ obliterating 
or sclerosing choledochitis. Inflammatory 
stricture appearing without calculus disease 
and not associated with cystic duct inflam- 
mation is usually found in the distal end 
of the common duct and is almost surely 
associated with chronic pancreatitis, of 
which it Is part. (Fig. 5.) 

Figures 1, 2 and 3 illustrate clearly how 
easy it may be to injure the common duct 
during cholecystectomy. In Figures 1 and 
2 the pouch is lying on and compressing 
the common duct. A clamp, or scissors, or 
tie, could easily seriously injure the latter. 
The pictures also show a short, narrow and 
twisted cystic duct which is a very real 
cause of non-calculus colic. In Figure 3 a 
long, convoluted, cystic duct can be seen 
passing under the common duct, and in 
such a case if the cystic duct is “‘ pulled up”’ 
into the operative field, 1.e., if the duct Is 
brought to the operator rather than the 
operator going to the duct, the common 
duct must necessarily be brought to the 
clamp before the end of the cystic duct. 
These are practical examples of several of 
the causes of traumatic stricture and they 
prove that this is not a theoretical possi- 
bility. Another common cause is the 
promiscuous clamping of tissue holding a 
large or small bleeding point. This might 
grasp not only the common duct but also 
the right hepatic artery, even if it Is in its 
normal position, and it is often anomalous 
as is the cystic artery. If the common duct 
cannot be visualized, it is better to leave 
behind some bladder wall, just as It is wise 
to leave part of an ovarian cyst, or part 
of an inflammatory mass, attached to 
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bowel wall rather than risk injury to the 
bowel. 

Partial obstruction of the common bile 
duct or duodenum, or any interference with 
their motility may occur if the gallbladder 
fossa is not thoroughly peritonealized and 
an adherence occurs. (Fig. g.) Indeed, it 
is a potential complication even after the 
most meticulous care has been given to 
the bladder bed and the hepatoduodenal 
ligament. Kinking of any segment of either 
may produce obstructive symptoms of 
varying severity; it may on occasion even 
resemble biliary colic. Adhesions may also 
interfere with the normal function of the 
pylorus. This is one of the few occasions 
in abdominal surgery in which the relief 
of adhesions will give relief of symptoms. 
Its successful prevention at the first opera- 
tion or its successful treatment at the 
second operation will be almost assured 
by the use of the free omental graft. 
Recently sodium ricinoleate and lanolin- 
boric acid paste have been found very 
useful in the prevention of adhesions. The 
minimum of trauma (gentle and careful 


technic) is of course absolutely necessary. 


The writer recently operated upon a 
woman, seventy-three years of age, who 
showed two distinct fibrous bands across 
the common duct, (one across the common 
bile duct and one across the common 
hepatic duct). These were released but 
pictures were not obtained because the 
patient pulled the tube out on the second 
postoperative day. Since then all tubes 
have been anchored to the skin and the 
tube partially constricted by the tie. This 
also prevents an accidental withdrawal 
which has been known to cause very 
unfortunate complications. 

Functional changes are often forgotten. 
All postoperative complaints are not neces- 
sarily due to organic disease. The former 
may produce symptoms even though ex- 
tensive pathological conditions were found 
at operation. However, the majority of 
postoperative symptoms are organic in 
origin, especially if they appear late. 
Functional disease in the biliary tract is 
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beginning to assume the important place 
in diagnosis to which it is entitled. The 
discovery of, and the satisfactory treat- 
ment of these conditions is of the utmost 
importance, before operation as well as 
after, but particularly before. Early post- 
operative symptoms may be due entirely 
to an increased intraductal pressure which 
is usually produced by a reflex spastic 
sphincter, the result of cholecystectomy. 
Symptoms resulting from such an increase 
in ductal pressure are not constant and 
do not usually persist. On the other hand, 
the increased pressure or the _ spastic 
sphincter may be related to changes in 
the normal neuromuscular control of the 
pylorus or the sphincter of Oddi, which 
Is a separate unit, and these symptoms are 
more likely to persist, especially if the 
patient is of the nervous, high-strung or 
irritable type. They will often respond 
satisfactorily to sedatives, rest, and anti- 
spasmodics, and are most often found in 
the long, lean, thin and flat (asthenic) 
patient. They are part of the real functional 
diathesis. 

Tonic or spastic contraction of the outlet 
of the ductal system can produce complete 
obstruction to the bile flow with the 
associated clinical evidence of colic, jaun- 
dice and vomiting which so often accom- 
pany calculus or inflammatory obstruction. 
Chills and fever are, however, usually 
absent but low grades of fever may appear. 

The réle of the duodenum in producing 
symptoms, both before and after opera- 
tion is not thoroughly understood, but 
workers at the Mayo Clinic (McGowan, 
Walters, Snell, Butsch, Knepper, etc.) 
have shown that it plays a very important 
role. They found that if the colic is the 
result of obstruction of the terminal section 
of the common duct, particularly of the 
sphincter mechanism, an increased duo- 
denal pressure is always present, and that 
it is probably the producer of the former 
although the exact cause and effect rela- 
tionship is not definitely known. However, 
even though the effect of the sphincter 
and the duodenum may be the same to 
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intrinsic simulae, their reaction to drug 
stimulation may be entirely independent. 

The status of functional disease is diffi- 
cult to define, and it is always hard to 
evaluate. There is no area of the body in 
which functional changes (neuromuscular 
imbalance) are more common than in the 
right upper quadrant of the abdomen. This 
applies to all patients whether or not they 
are in the “constitutional inferiority” 
group. The problem offers an enormous 
field for investigation. Antispasmodics 
(amyl nitrate and nitroglycerin for immedi- 
ate use, and neurotrasentin and trasentin 
for prolonged use) often influence func- 
tional pain; they either reduce it or com- 
pletely relieve it and never increase it as 
morphine might. 

Figure 4 illustrates another functional 
item—a short, twisted, narrow cystic duct. 
Ivy names this in his list of causes of func- 
tional disease. The mechanism is probably 
as follows, although I have never heard 
this theory proposed before: The sphincter 
of Oddi and/or duodenal resistance be- 
comes increased, due to any one of many 
potential causes, thus forcing the bile into 
the bladder. The liver secretes up to ap- 
proximately 300 mm. water and the cystic 
duct sphincter opens at about 75 to 
100 mm. water. Both these pressures are 
much below the potential Oddi resistance 
which I have measured as high as 800 mm. 
normal saline. It is thus easy to see that 
the bladder can, under certain, and maybe 
many, circumstances become quite dilated, 
and the bladder must necessarily pull on, 
tug against or even compress the cystic 
duct. This has little effect on a normal wide 
duct but it probably interferes with, and 
retards, the flow of'a duct such as this 
picture shows. Therefore, varying degrees 
of cystic duct obstruction are produced 
which may be capable of causing pain as 
severe as that produced by calculus ob- 
struction, particularly if the mucosal 
secretion is hyperactive. 

Ivy also lists reverse duodenal peristalsis 
as another cause of functional (non-organic) 
complaints either pre- or postoperatively. 
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This can easily be seen when performing 
fluroscopic cholangiography. Figures 1 and 
2 are photographic proof. In Figure 1 the 
dye has been propelled in a reverse direc- 
tion (cephalward) and in Figure 2 after 
more diodrast has entered the duodenum 
practically none appears distal to the 
ampulla while almost the entire ascending 
duodenum is filled. I have seen the bulb, 
and even the pyloric antrum, fill before 
any presses distalward. However, the 
clinical diagnosis of this condition as a 
cause of postcholecystectomy symptoms 
is not so easy as the x-ray demonstration. 

Lack of, or indifference to, medical treat- 
ment is a common cause of postoperative 
symptoms. Indigestion or severe colic may 
result if a proper diet is not followed post- 
operatively. Medical treatment must not 
be neglected just because an operation has 
been made, and although the best results 
are immediately postoperative, the diet 
must be watched continuously, maybe for 
life. 

Traumatic Neuroma. Neuromas appear- 
ing in the operative scar may occur follow- 
ing any incisional operation and they 
produce pain in the operative scar tissue. 
Physical examination should determine 
whether the pain is in or under the ab- 
dominal wall. Contraction of the abdominal 
muscles (by raising the feet and straight 
legs six inches off the floor) prevents the 
hand touching or pressing against the 
abdominal viscera, and therefore, if tender- 
ness or pain persists under these conditions, 
it is strong evidence that the cause of the 
tenderness is in the abdominal wall and 
not under the protecting muscles. In 
addition, scar pain is not dyspeptic in 
nature and tenderness can always be 
localized to one small area in the scar. 
Local infiltration of the scar, or of the 
intercostal sensory nerve supply, will 
remove the pain if it is in the scar and thus 
prove the diagnosis. If the pain is severe, 
or persistent and debilitating, surgical 
removal may be indicated. 

Malignancy. Cancer of the biliary tract 
is not uncommon. It constitutes 5 to 10 
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per cent of abdominal malignancies, and 
should always be considered both pre- and 
postoperatively. It is not an uncommon 
cause of postcholecystectomy complaints. 
Diagnosis is possible, though not probable, 
before the classical picture is presented. 
Indeed the diagnosis may be “missed” 
even when the abdomen is open, and 
because malignancy is not always diag- 
nosed in the gross on the operating table, 
its supposed absence at operation does not 
prove that carcinoma is not the cause of 
postoperative symptoms. Indeed, if the 
causes as enumerated above can be ruled 
out, malignancy must be considered as the 
most probable cause. 

All gallbladders examined pathologically 
should have multiple sections cut and 
each one thoroughly examined. Malignant 
changes are seen earliest near the fundus 
and near the cystic duct although they can 
occur in any area. The liver is involved 
usually early and jaundice is present soon 
after, due partly to liver involvement and 
due partly to enlarged glandular pressure 
on the hepatic or common ducts. 


COMMENT 


Symptoms following cholecystectomy 
are not given the serious attention that is 
their due either before, during, or after 
operation. Their preoperative considera- 
tion is, of course, of primary importance. 
The correct diagnosis of postoperative com- 
plaints should not be difficult; their treat- 
ment may be much more so. 

The subject is one of the most important 
in biliary disease. Chief of the factors 
responsible for this are the frequency of a 
wrong or incomplete diagnosis which pre- 
disposes to inadequate treatment and to 
a continued and preventable invalidism, 
a lack of appreciation of the progressive- 
ness of biliary disease, a lack of under- 
standing of the basic biliary disorder, and 
surgical inexperience. It is an unfortunate 
but correctable state, that so many serious 
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factors should be associated with the sec- 
ond most common operation performed in 
general practice. 

The incidence of these unhappy results 
can be, and should be, reduced. 


SUMMARY 


The subject of postcholecystectomy 
symptoms Is discussed generally and briefly 
under the headings of the principal eti- 
ological factors. These are: (1) wrong 
diagnosis, (2) residual disease, (3) common 
duct calculi, (4) common duct stricture, 
(5) partial obstruction of the duodenum 
or ductal system, (6) functional changes, 
(7) lack of, or indifference to, medical 
treatment, (8) traumatic neuroma in the 
wound, and (g) malignancy. 
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ERIPHERAL embolism is a condi- 

tion that carries with it a high rate of 

mortality and a low rate of cure. The 
fault is not always with the surgeon or 
medical man, as a great many of these 
patients seek a physician’s advice or are 
seen too late for curative therapy. This can 
be understood when it is realized that a 
lapse of ten to twelve hours from the onset 
of the disease and the initiation of treat- 
ment is enough to defeat all efforts at cure 
in a large percentage of cases. In one 
instance, a cure has been reported after 
seventeen hours.! However, it is true that 
in a large number of cases the therapy has 
been delayed beyond the period of possi- 
bility of recovery by a course of con- 
servative management or by the lack of 
recognition, or by the lack of realization 
of the necessity for emergency treatment 
by the attending physician.?* Brachial 
embolism gives a better prognosis than 
embolism in other localities but still carries 
with it a percentage of failure in the neigh- 
borhood of 60 per cent or more.*** A case 
of peripheral embolism must be handled 
rapidly and for this reason it was believed 
that the report of a successful case and 
summary of: the present methods of treat- 
ment together with a review of the recent 
literature would be of value. 

The Scandinavian surgeons were the first 
to take up the surgical treatment of 
peripheral embolism, the first successful 
case being done by Key about ig11. The 
first successful case in England was in 
1925.1 Strombeck,’ Key,® Nystrom,’ de 
Takats,‘ Cornell,? and Pearse,!® have re- 
ported on large series of cases in recent 


years. 
The cause of arterial embolism has been 
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described as a triad composed of heart 
disease, arterial disease and an additional 
factor acting as an insult to one of these 
conditions. The patients are often in poor 
general condition, and there is often an 
associated decompensation and dehydra- 
tion present. This results in the slowing 
of the peripheral blood flow and adds to 
the danger of propagation of the clot from 
the embolus, and also increases the possi- 
bilities of a postoperative thrombosis. 

The diagnosis of peripheral embolism is 
comparatively simple. The problem is to 
see the patient within the prescribed time 
limit so that effective therapy can be 
instituted. The usual symptomatology is 
described as a localized, sudden, agonizing 
pain in a limb, with tenderness over the 
point of lodgement of the embolus. Pulsa- 
tions are absent and the limb ts cold, white 
and paralyzed. The usual symptoms and 
signs may be of a more insidious nature if 
the embolus begins in one of the smaller 
arterial branches. The progression of the 
clot together with the gradual shutting off 
of the circulation may mask the diagnosis 
and may be almost painless in its earlier 
stages. It is this type of patient who Is a 
challenge to early diagnosis or who may 
come too late for effective treatment. It 
has been shown that emboli more com- 
monly lodge at the arterial bifurcations in 
certain areas. These areas are in order: the 
femoral artery (44 per cent); iliac artery 
(19 per cent); brachial (17 per cent); 
bifurcation of the aorta (10 per cent); and 
the popliteal (10 per cent). Arteriography 
and the histamine flare have been advocated 
for localization of the embolus but are 
limited in usefulness. The use of the 
oscillometer or ordinary blood pressure cuff 
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may be of considerable aid. The diagnosis 
as to the actual localization of the clot 
cannot be depended upon entirely and is 
sometimes made difficult preoperatively 
due to the propagation of the clot up or 
down the artery. The associated vaso- 
constriction may make it difficult to deter- 
mine the site of obstruction. 

The main point of importance in the 
differential diagnosis is to distinguish this 
condition from thrombosis which may 
occur from arteriosclerotic changes, in- 
flammation, Buerger’s disease and trauma. 
The condition in its early stages may have 
to be differentiated from hemiplegia. If a 
mistake in diagnosis is made and a throm- 
bus Is present rather than an embolus, local 
surgery Is of no value. 

The prognosis in general in patients with 
peripheral embolism is poor. Key® has 
reported an average of 38 per cent cures; 
Lund has reported 37 per cent operative 
cures. In breaking down the cases according 
to their location, it has been said that 
restoration of circulation may be expected 
as follows if the patient is seen early 
enough to warrant surgery; brachial artery 
44 per cent; femoral 20 per cent; popliteal 
20 per cent; aorta 17 per cent; iliac 15 per 
cent. Nystrom in 382 cases of embolectomy 
reported that 60 per cent of the patients 
died, 20 per cent had to have amputations 
and 20 per cent left the hospital with good 
circulation. 


TREATMENT 


The treatment in peripheral embolism is 
designed to combat the major pathological 
changes that occur. Thus it must take care 
of the embolus and the resulting loss of 
circulation, it must counteract the marked 
vasoconstriction and resulting interference 
with collateral circulation, and it must, if 
possible, limit any further extension or 
propagation of the clot either up or down 
the artery. 

Conservative or nonoperative therapy 
versus operative treatment must be decided 
upon. In most instances the decision must 
be made immediately because of the time 
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factor involved. If removal of the embolic 
clot is to be of any value, it must be done 
early before any organization, thrombosis 
or adherence to the intima of this artery 
has occurred. Any such changes inevitably 
result in postoperative thrombosis. A num- 
ber of spontaneous cures and cures on 
conservative therapy have been reported, 
but in most instances only the terminal 
arterial branches have been involved or the 
block has been incomplete. Lund states 
that under conservative therapy there 
have been 10 per cent cures. In other re- 
ports, the mortality has varied from 87 per 
cent to 100 per cent. In a few instances in 
which patients are seen immediately fol- 
lowing the embolic phenomena, it may be 
desirable to try conservative therapy. The 
time for a trial, however, must be very 
short, and even after a period of trial it is 
usually very difficult to determine whether 
to keep on or resort to surgery. For this 
reason, operation is believed to be the 
method of choice. 

Conservative therapy with its many 
measures may well be combined with oper- 
ative intervention. The use of a_ well 
outlined course of conservative treatment 
preliminary to and while preparation for 
surgery is being made, may be the deciding 
factor as to a surgical cure or failure. These 
measures include sympathetic injection, 
the use of aids to the collateral circulation 
such as the pavex boot, intermittent 
venous occlusion, indirect heat, and papav- 
erine in half-grain doses intravenously, and 
the use of heparin to limit the process and 
prevent propagation of the clot. In con- 
sidering the conservative measures, it 
might be mentioned that we favor injection 
of the sympathetics with procaine followed 
by 95 per cent alcohol, because of the 
prolonged and, in some instances, seem- 
ingly more intense response following 
alcohol. The injections with alcohol if made 
properly should cause no trouble, and in 
any event the changes are not permanent. 

The surgical measures include embolec- 
tomy,!? concomitant vein ligation and 
amputation. Embolectomy is indicated 
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under the following circumstances: (1) 
When the condition is certainly not over 
twenty-four, preferably not over ten, 
hours old; (2) when the medical condition 
does not preclude all possibility of surgery 
and there are no multiple emboli; (3) when 
there has been a lack of improvement or a 
progression under conservative treatment. 
If there is marked arteriosclerosis present 
and the condition is ten to twelve hours old 
or longer, or if there is an associated 
peripheral vascular disease or inflammation, 
surgery will probably be useless because of 
recurrent thrombosis. 


TECHNIC OF EMBOLECTOMY*'!® 


The preoperative preparation should in- 
clude paravertebral sympathetic block 
with procaine and alcohol. Papaverine, 
half-grain, may be given along with the 
desired preoperative medication. 

The operation may be carried out under 
local (without epinephrin), pentothal or 
general anesthesia. A wide incisional ap- 
proach is made. When the site of the 
embolus is reached, rubber bands, tapes. or 
artery clamps are placed above and below 
the clot, the proximal one being to control 
hemorrhage and the distal one to prevent 
further peripheral dislodgement of the clot. 
Throughout the operation the tissues are 
kept moist with normal saline, Ringer’s, 
or 2 per cent citrate solution. The tissues 
must be handled gently and trauma to 
them avoided as far as is possible if post- 
operative thrombosis is to be avoided. If 
the clot is seen to extend down into the 
bifurcating branches of the artery, a small 
longitudinal incision may be made into the 
artery just above the bifurcation and, with 
the rubber bands or tapes held tightly, the 
inferior portion of the clot may be carefully 
removed with a forceps or by suction. 
Another band is then placed above the 
bifurcation and is held tightly. The proxi- 
mal tape is then loosened and the remainder 
of the clot, if small, may be extruded by 
the pressure of the blood. In most instances 
the clot must be milked out with the 
fingers, or can be removed by a combina- 
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tion of milking and suction. A small, soft, 
lubricated catheter introduced into the 
vessel may be a convenient way of applying 
suction. A spurt of blood, which is immedi- 
ately controlled by the upper band or tape, 
then tells one that the obstruction has been 


cleared. The Carrel technic of arterial 
suture using fine, waxed, black silk, either 
interrupted or continuous suture is then 
applied and the opening in the artery is 
closed. Bleeding between the sutures Is 
sometimes bothersome and can be con- 
trolled by applying steady light pressure 
with moist gauze over the line of suture 
for a few minutes. Careful asepsis must be 
carried out and trauma to the tissues and 
particularly the intima of the artery must 
be avoided if postoperative thrombosis is 
to be prevented. The sites of lodgement of 
emboli are of ready accessibility except for 
those of the aorta and iliac vessels. The 
latter are probably more easily approached 
in an extraperitoneal manner. 

Postoperatively heparinization Is started. 
This may be started immediately or within 
a few hours. Heparinization*!* may be 
done in a number of ways. Fifty mg. of 
heparin may be given at the start of an 
infusion and then enough heparin may be 
added to the infusion bottle to give the 
patient approximately 50 mg. every four 
hours. The coagulation time should be 
tested every hour and maintained at about 
fifteen minutes by the capillary method. 
This infusion may be continued for the 
first twenty-four hours after which heparin 
is given in 50 mg. doses, or thereabouts, 
every four hours during the day, with 100 
mg. being given to carry through the night. 
Heparinization is continued one week and 
then slowly discontinued. The use of 
intravenous solutions and blood pressure 
stimulants may aid in maintaining a 
forceful circulation if the patient’s general 
condition permits this. 

Arteriectomy of the involved segment 
should be done if at operation the clot is 
organized and adherent to the walls of the 
artery, or if rather than embolism a 
thrombosis is seen to be the underlying 
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pathological change. Concomitant vein 
ligation is also advocated under such 
circumstances. 

Amputation may be necessary if the case 
is seen too late for surgery, and an adequate 
trial with sympathetic block, pavex, in- 
direct heat and papaverine does not relieve 
the cyanosis, mottling, paralysis and cold- 
ness of the limb. The histamine flare test 
and a study of the patient will reveal the 
necessity of amputation, which should be 
done before complications arise. There are 
definite sites of amputation according to 
the level of occlusion. Aortic emboli 
require amputation three or four inches 
below the hip joint. Iliac emboli require 
midthigh amputation. Femoral emboli 
require amputation above the knee. In 
popliteal occlusion amputation must be 
done at the junction of the upper and 
middle thirds of the lower part of the leg. 
In the upper extremity emboli of the 
brachial artery requires amputation at the 
upper third of the forearm, and axillary 
emboli require amputation at or just above 
the elbow. 

The axillary and brachial arteries when 
involved by an embolus give the highest 
percentage of cures presumably due to the 
more profuse collateral anastomoses. How- 
ever, if the collateral circulation of the 
upper part of the arm and of the femoral 
and iliac regions is compared, very little 
difference is seen, and if anything the differ- 
ence is in favor of the latter. We believe 
that the reason the results of embolectomy 
of the upper arm are more satisfactory Is 
that they are seen earlier. A loss of function 
of the upper arm is more easily noticed 
particularly if the patient is in bed, and 
also disturbs the patient much more than 
interference with a leg. The patient we 
are discussing was seen early and was 
operated upon between six and eight hours 
after the onset of his embolic phenomenon. 
At the time of operation it was interesting 
to note the propagation of the clot in the 
vessel during the exposure of the artery, 
the clot extending about one and one-half 
inches proximally while under observation. 
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The clot at operation measured eight 
inches in Iength and completely occluded 
the collateral arterial vessels, as shown 
in the case report. We are certain that 
amputation would have been required. 
This patient did not receive heparin be- 
cause his immediate postoperative course 
was so satisfactory with a bounding radial 
pulse, and because none was available at 
the time. The patient had a “water- 
hammer” type pulse which may have 
aided the recovery. 


CASE REPORT 


F. H., male, age fifty-one years, was admitted 
to the hospital on August 28, 1941. The 
patient entered the hospital for the treatment 
of a chronic left leg ulcer of two months’ 
duration. He had been in the hospital several 
times previously and diagnoses of aortic 
insufficiency and regurgitation, syphillitic aor- 
titis, and generalized arteriosclerosis had been 
made. While in the hospital the patient was 
found to have a low cardiac reserve and had 
several periods of decompensation. On Novem- 
ber 27, 1941, he developed’ bronchopneumonia 
from which he recovered satisfactorily. On 
December 11, 1941, he developed sudden 
pain, coldness and partial paralysis of the lower 
two-thirds of the right leg and foot. A diagnosis 
of arterial embolism was made. The lumbar 
sympathetics were injected with procaine and 
alcohol; he was given heat to the lower part 
of the body and to the leg, and pavex therapy 
was started. His response was good and recov- 
ery was complete in one week. The patient’s 
cardiac condition remained poor, however, and 
he continued under treatment for this. 

On February 14, 1942, he was seen in the 
morning and was complaining of pain and 
paralysis of the right arm of about an hour’s 
duration. The arm was seen to be cold and 
pale with the hand and fingers drawn up in a 
contracted position, and with loss of motor 
power and sensation below the elbow. Radial 
and ulnar pulsations were absent. A diagnosis 
of brachial embolism was made and the patient 
was taken to surgery. 

At operation a long incision was made 
over the artery extending from the first 
portion down over the branching portions 
of the artery. The median nerve was dis- 
sected free and retracted out of the way. The 
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antecubital fascia and the biceps tendon were 
cut, thus exposing the bifurcation of the 
brachial artery at the elbow. On exposing 
the complete artery, the clot within the vessel 
could easily be seen. The clot completely 
filled the brachial artery and extended about 
one inch down into the radial and ulnar 
arteries. The entire brachial artery was 
occluded as was the profunda brachiae and 
all of the collateral branches including the 
radial and ulnar recurrent vessels. The various 
branches of the artery in the upper part of the 
arm were ligated. Rubber bands were placed 
above and below the embolus. A small incision 
about one inch long was made just above the 
bifurcation of the artery, and the extensions 
of the clot into the radial and ulnar arteries 
were removed with a forceps. The remainder 
of the clot in the brachial artery was removed 
by a combination of suction and milking. A 
small, soft rubber catheter lubricated with 
vaseline was introduced into the artery as a 
means of suction, and the milking action was 
carried out with the hand. The small arterial 
incision was then closed with interrupted, 
waxed, black silk sutures. 

Immediately postoperatively the radial pulse 
at the wrist returned to normal. The ulnar 
pulse was not palpable. The arm returned 
gradually to normal and four days later the 
patient was seen using his right hand to eat 
with. He was discharged from the hospital on 
March 24, 1942. 


SUMMARY 


1. The recent literature on peripheral 
embolism has been reviewed with statis- 
tics on various methods and results in 
treatment. 

2. The technical details of the treatment 
of this condition have been outlined and 
discussed. 

3. A case report of a patient showing 
complete brachial arterial occlusion has 
been presented. This patient was success- 
fully treated. 
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ACUTE GASTRODUODENAL PERFORATIONS* 
REVIEW OF METROPOLITAN HOSPITAL SERIES 1930-1941 


Epwarp J. McCase, M.D. AND WALTER L. MErsHEIMER, M.D. 


NEW YORK, 


T is of interest to review a series of cases 
first to determine those methods that 
have produced the best results in a 

particular hospital and second to compare 
these methods and results with similar 
series in other hospitals. Then by critical 
analysis faults may be corrected and a 
future course plotted. 

Many interesting theories have been 
advanced to explain the pathogenesis of 
ulcer. There is rather conclusive evidence 
that peptic ulcer does not occur in patients 
with complete and persistent achlorhydria.! 
Whether there is stagnation of gastric con- 
tents permitting accumulation of highly 
acid material,” or hypersecretion of abnor- 
mal neurogenic origin,’ the defensive meck- 
anism is broken down and peptic ulcer 
results. Actual destruction of the tissue 
results from the proteolytic gastric juice 
both the hydrochloric acid and the pepsin.‘ 

As the factors causing peptic ulcer con- 
tinue to act the depth of the ulcer in- 
creases and the ease of perforation is 
facilitated. When intragastric pressure ex- 
ceeds intra-abdominal pressure, perforation 
occurs.” Recent ingestion of a heavy meal 
or liquids, sudden straining or liftmg may 
precipitate the acute episode. 

The number of perforated peptic ulcers 
admitted to any one hospital is relatively 
small. The incidence to total number of 
admissions is about .oo1 per cent. During 
an eleven-year period (1930-1941) at the 
Metropolitan Hospital there were eighty- 
nine perforated peptic ulcers; total hospital 
admissions for the same period were about 
132,000; or an incidence of .0006 per cent. 

In nearly 5,000 consecutive gastrointes- 
tinal series, 883 peptic ulcers were found; 
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78 per cent were duodenal and 22 per cent 
were gastric.® 

Perforation is the most deadly compli- 
cation of peptic ulcer. As Cope’ has stated 
“delay or missed diagnosis is equivalent to 
a death sentence from which there is little 
chance of reprieve.’ The onset is spectacu- 
lar and it belongs to the group of abdominal 
catastrophies. The previous history is 
definitely suggestive of ulcer in over two- 
thirds of the cases; the remaining one-third 
may give no history suggestive of ulcer. 
Of the patients admitted to the Metro- 
politan Hospital thirty-four gave a definite 
history of ulcer history and twenty-nine a 
history highly suggestive of ulcer. Ten of 
these sixty-three perforated while under 
treatment in the hospital. Perforation 
occurs most frequently in the white male. 
In the present series eighty-two were white 
males; two colored males; one white 
female and two colored females. Jennings*® 
has recently surveyed the age incidence 
and sex distribution and concludes that 
prior to 1900 three of every six perforations 
occurred in women under twenty-five, one 
in an elderly woman, one in an elderly man, 
and one in a young man. Since 1920 he has 
found nine of every ten occur in a middle- 
aged or young man and one in ten im an 
elderly woman. Garver’ reported forty- 
three perforations in negroes and concludes 
as does Odom and DeBakey that the in- 
cidence in the colored and white race Is 
about equal. The age is usually between 
twenty and fifty, the average age in the 
present series slightly over forty-five years. 
Not included in this series was an eleven 
months old male infant successfully oper- 
ated upon for a perforated peptic ulcer at 


* From the Department of Surgery, Dr. L. R. Kaufman, Director, New York Medical College, Flower and Fifth 
Avenue Hospitals and Metropolitan Hospital. 
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the Metropolitan Hospital. Perforation 
has been successfully operated upon less 
than forty-eight hours after birth and 
peptic ulcer has been known to occur even 
in utero.'! To the other extreme one of our 
patients was seventy-seven years of age 
and made a satisfactory recovery. 

The story of the present illness leads one 
to suspect the diagnosis in nearly every 
case. The patient may state that shortly 
after the ingestion of a meal or liquids, while 
lifting or straming he was suddenly and 
violently seized with an agonizing pain. 
The pain may be described as burning, 
lancinating, or knife-like. It frequently 
starts in the epigastric region and rapidly 
spreads throughout the abdomen, particu- 
larly if located on the anterior surface 
near the pylorus. When the perforation is 
on the anterior surface of the duodenum 
fluid gravitates to the right lower quadrant 
and this pain may be confused with that of 
acute appendicitis. Perforation through 
the posterior gastric wall into the lesser 
sac occurs infrequently, but this pain may 
simulate the colicky pain of intestinal 
obstruction. Perforated gastrojejunal ulcers 
and perforations on the lesser curvature 
may give rise to predominantly left-sided 
symptoms. Shoulder pain, either right or 
left shoulder or both shoulders is highly 
suggestive. Nausea is frequently present 
and vomiting in a fewer number. The 
patient may “double up” following the 
onset, he may fall to the floor; rarely does 
he faint. Activity becomes greatly limited. 
The patient is “afraid to move” as it 
greatly aggravates the pain.” !?.13.14 

The patient frequently presents a typical 
facies and position. His expression Is 
anxious and is drawn with pain. He may 
be covered with cold sweat. The respiration 
is shallow and of costal type. Often he lies 
motionless on his side or back with knees 
drawn up and hands clutched to the 
abdomen. The scaphoid abdomen is fre- 
quently observed. When the abdomen is 
palpated the outstanding feature is the 
board-like rigidity. Occasionally, this may 
be most pronounced in the epigastrium, in- 
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frequently the right lower quadrant. Pal- 
pation elicits exquisite tenderness, rebound 
tenderness and skin hyperesthesia. Percus- 
sion for fluid in the flanks is of little value 
for early diagnosis of perforation. Demon- 
stration of diminished liver dullness is 
pathognomonic of a ruptured viscus but 
unfortunately it cannot be elicited in every 
case. When looked for it was found in 50 
per cent of the present series. There is 
exquisite rectal and vaginal tenderness. A 
metallic note just beneath the xiphoid 
Is sometimes present. The abdomen is 
“silent” to auscultation. Chest sounds are 
amplified if considerable fluid is present 
and in some instances, synchronous with 
respiration, a friction rub may be heard. 
Temperature and pulse are of some diag- 
nostic value. Temperature is normal or sub- 
normal in the early stages but later when 
generalized peritonitis supervenes it is 
elevated. The pulse may be little altered, 
occasionally rapid when shock or advanced 
peritonitis is present. Leucocytosis occurs 
early, counts ranging between twelve and 
sixteen thousand were most frequently 
recorded and there was a shift to the left. 
The presence of subdiaphragmatic air as 
shown by the roentgenogram is pathog- 
nomonic of a ruptured viscus, and it is 
stated that when the plate is taken with 
the patient in the left lateral position air 
will be more frequently demonstrated.” It 
has also been stated that subdiaphragmatic 
air is more frequently found following per- 
foration of duodenal than gastric ulcer." 
It has been reported as high as in 95 per 
cent of the patients examined.” We have 
been unfortunate in that we could demon- 
strate subdiaphragmatic air in but about 
50 per cent of the patients examined. How- 
ever, we do not hold with those who believe 
It Is unnecessary to waste time with the 
x-ray hunting for air under the dia- 
phragm.” When air is not demonstrated 
beneath the diaphragm it has been sug- 
gested that a stomach tube be passed and 
20 or 30 cc. of air be injected and a second 
roentgenogram made. Undoubtedly, this 
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will increase the percentage of positive 
plates. !° 

When the roentgenogram fails to show 
the presence of subdiaphragmatic air it Is 
imperative that blood be drawn and an 
estimation made for serum amylase. If this 
principle is adhered, to relatively few 
patients with acute edematous or hemor- 
rhagic pancreatitis will be erroneously 
operated upon for a_ perforated ulcer. 
Elman* has emphasized the value of 
amylase determinations and its value in de- 
tecting acute pancreatitis. During the past 
two years estimation of the serum amylase 
has been done in every case in which we 
have failed to find subdiaphragmatic air, 
and in several we have been enabled to 
establish the diagnosis of acute pan- 
creatitis. Furthermore, it has been our 
good fortune not to operate a single 
patient with a preoperative diagnosis of 
perforated peptic ulcer and find an acute 
pancreatitis. Lewison”! analyzed the results 
of 1,500 serum amylase determinations. 
His work serves to confirm the conclusions 
of others. He found deviation from normal 


infrequent in any other than acute pan- 
creatitis. There was a prompt and signifi- 
cant rise In acute pancreatitis reaching a 


peak within forty-eight hours. Patients 
with mumps had elevated serum amylase; 
those with hepatic disease depressed. 

When the roentgenogram fails to prove 
the presence of a ruptured viscus and the 
serum amylase is normal, peritoneal tap 
and aspiration should be performed. Peri- 
toneal aspiration is diagnostic and rela- 
tively devoid of danger:??~* The puncture 
is performed in both right upper and right 
lower quadrants of the abdomen using a 
spinal needle and syringe. The fluid 
aspirated is examined grossly and micro- 
scopically. Steinberg”? has described the 
diagnostic features. He emphasizes that 
when peritonitis is due to a perforated 
peptic ulcer under twelve hours’ duration 
mucinous material, bacteria and cholesterol 
crystals will be present. In the late cases, 
that is over twelve hours, fiber shreds and 
cholesterol crystals are seen. Five to 10 
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per cent of cells present are eosinophilic 
polymorphonuclears. 

Diagnosis of ruptured viscus may be 
facilitated by giving the patient 30 to 50 cc. 
of a dilute methylene blue solution by 
mouth or introduction through a Levin 
tube one-half hour prior to peritoneal 
aspiration. Recovery of the dye is an 
absolute indication that perforation exists 
and at time of celiotomy will assist in 
locating the site of perforation. We have 
not failed to aspirate the dye in a single 
case in which perforation existed. The 
procedure is simple and without danger, 
and it may be done at the bedside, and it 
is not costly or time consuming. 

A correct diagnosis should be made in 
nearly ever case. During the past two 
years we have missed the diagnosis in but 
a single instance, incorrectly diagnosing 
an acute appendicitis. We regret that 
x-rays failed to show subdiaphragmatic 
air and we neglected to perform an 
abdominal paracentesis. During the eleven 
year period correct diagnosis was made in 
89.7 per cent of the cases, the diagnosis 
missed in 10.3 per cent. A diagnosis of 
acute appendicitis was made in eight 
instances and intestinal obstruction in one. 
Diseases to be considered in the differen- 
tial diagnosis are:”14 (1) Acute appendicitis 
(ruptured pelvic abscess); (2) acute me- 
chanical intestinal obstruction; (3) acute 
pancreatitis; (4) acute cholecystitis and 
cholelithiasis; (5) ruptured ectopic preg- 
nancy; (6) renal colic; (7) gastric crisis of 
Tabes; (8) acute toxic gastritis; (9) coro- 
nary occlusion; (10) diaphragmatic pleu- 
risy, and (11) pneumonia. 

The presence of “‘shock” is frequently 
recorded in the typical description of a 
perforated peptic ulcer. Soutter,”* review- 
ing a large series at Bellevue Hospital, 
concluded that true shock occurred in 
only 6 per cent of the patients and when 
present a second factor, most often peri- 
tonitis, was present. Shock was definitely 
present in 10 per cent of our patients 
(nine of eighty-seven). It should be em- 
phasized that srx of these nine patients 
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expired in spite of vigorous therapy to 
combat shock. 

There is a clinical axiom that a “‘bleed- 
ing ulcer does not perforate and a per- 
forated ulcer does not bleed.” This has 
been refuted. Winters” and his associates 
report that Finister saw but three pa- 
tients with hemorrhage and perforation. In 
their review of 361 patients bleeding was 
present in 10 per cent of patients with 
perforated peptic ulcer. Our experience 
confirms that bleeding and _ perforation 
occurs more frequently than is generally 
conceded. Hematemesis or melana_ oc- 
curred in about 15 per cent of the patients 
within twenty-four hours of operation for 
perforation. 

The time elapsing between perforation 
and operation has been stressed, and it is 
asserted that the lower mortality rates are 
associated with the shorter time inter- 
vals, 17,18. 28.29,30.31 The average time elaps- 
ing between perforation and admission to 
the hospital in all our cases was 8.48 hours, 
the time between perforation and opera- 
tion 11.09 hours. In the patients who 
expired the time elapse between perforation 
and operation was over twenty-one hours. 

The preoperative preparation is varied 
but slightly. When the diagnosis is estab- 
lished a Levin tube is passed and con- 
tinuous syphonage maintained with the 
Wangensteen*” suction-syphonage system 
or the Furniss motor pump** preoper- 
atively, throughout the operation, and 
during the postoperative phase. Blood is 
obtained for typing and cross-matching, 
and when indicated to combat shock or 
dehydration intravenous fluids are given 
preoperatively. Preoperative medication 
and choice of anesthesia is dependent on 
the Department of Anesthesiology. Most 
frequently morphine and hyoscine is given 
intravenously, as soon as the diagnosis is 
established to combat shock and because 
of the short time elapsing between decision 
to operate and time of operation. Inhala- 
tion anesthesia; usually cyclopropane and 
oxygen, less frequently nitrous oxide-ether 
and oxygen has been given in over 80 per 
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cent of the cases. Spinal anesthesia or 
novocaine field block was used in the 
remainder. It is our opinion that spinal 
anesthesia is to be preferred, mainly for 
the excellent relaxation offered. Mortality 
and morbidity rates vary little between 
inhalation and spinal anesthesia. Odom 
and DeBakey report lower mortality 
rates with spinal than with inhalation 
anesthesia." 

The majority of surgeons do not favor 
radical operation for the acutely perforated 
ulcer. 1017.18, 28—30.34— 39 AsT ahey*’ has stated, 
‘“‘when operating on a patient with per- 
foration of a duodenal ulcer the primary 
duty of the surgeon is to save his life and 
not attempt to cure his ulcer at the same 
time.” Our experience dictates that simple 
plication of the perforation, with or with- 
out reinforcement with an omental tag, 
and no drainage is the only indicated 
operative procedure. Forty-eight patients 
had simple plication, the mortality was 
22.4 per cent. This compares favorably 
with similar series but is nearly three 
times the mortality as reported by Hook** 
and twice that of Fallis.* 

The operative technic has been fre- 
quently discussed but there are several 
points worthy of reiteration. The incision 
should be a small (not over 6 cm. in length) 
supraumbilical right rectus incision, split- 
ting the rectus muscle at the junction of 
its middle and medial one-third. As soon 
as the peritoneum is opened culture of its 
contents should be taken and all excess 
peritoneal fluid gently suctioned off. The 
stomach should be lightly grasped pro- 
tecting it with a warm laparotomy pad 
and the point of perforation determined. 
This will be facilitated if the patient has 
been previously given a few cubic centi- 
meters of a dilute methylene blue solution 
orally or through a Levin tube. Plication 
should proceed with definite routine. Inter- 
rupted Lembert No. oo or No. 000 chromic 
sutures on an atraumatic needle should be 
placed. The sutures should be placed in the 
long axis of the gastrointestinal tract to 
plicate the perforation transversely to the 
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long axis to avoid further stenosis of the 
pylorus. A deeper bite, and further from 
the point of perforation, should be taken on 
the gastric than on the duodenal side. 
Three or four such sutures will suffice but 
the operator may reinforce this with a 
second row of interrupted or continuous 
Lembert sutures. As a further safeguard 
gastrohepatic or gastrocolic omentum may 
be “tacked” to the suture line. Occa- 
sionally, a “callous” ulcer with perforation 
so large as to defy simple plication is en- 
countered. These may be covered with 
omentum after the plan of Neuman or tri- 
angular excision and approximation ac- 
cording to the Heincke-Mikulicz principle 
as advocated by Odom and DeBakey." 
Based on experimental studies Serebren- 
nikoff and Snezhkoff* favor the turning of 
a seromuscular flap for occlusion of the 
perforation. They state that omentum 
succumbs readily to infection and fre- 
quently undergoes cicatricial degeneration. 
Using the seromuscular flap they found 
that complete regeneration of the mucosa 
within the former area of the perforation 
occurred in forty-five days. This method 
should be kept in mind when large perfora- 
tions are present and when there is diffi- 
culty closing a perforated “‘callous” ulcer. 

During the past two years the practice 
of draining the peritoneal cavity for per- 
forated peptic ulcer has been abandoned 
at this hospital. Twenty-one patients of 
the present series had one or more drains, 
most frequently of the Penrose type placed 
to the site of perforation or into the right 
subhepatic pouch. The mortality in this 
group was 31.8 per cent. We believe drain- 
age is indicated in a perforated peptic 
ulcer only when a localized abscess is 
present. 

The local implantation of sulfonamides 
into the peritoneal cavity at the side of 
perforation is probably not essential if the 
patient is operated upon within six hours 
of the time of perforation. Davison‘! has 
shown that cultures taken within this time 
limit are sterile. Organisms cultured after 
this period are most frequently the colon 
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bacillus and streptococcus. We have also 
encountered the staphylococcus and pneu- 
mococcus. Local sulfonamides were used in 
only five instances and three of these 
patients expired. This experience in no way 
parallels our results with sulfonamides in 
ruptured appendicitis.‘ Further observa- 
tion is necessary, but at present we plan to 
continue the local use of 8 Gm. of sulfa- 
nilamide and 4 Gm. of sulfathiazole if 
perforation has been present for more than 
six hours. 

The peritoneum and posterior rectus 
sheath is closed with a continuous suture 
of No. o chromic. Two or three dermal 
retention sutures are placed through all 
layers of the abdomen except the perito- 
neum and held with Davey buttons. The 
anterior rectus sheath is closed with inter- 
rupted No. o chromic and the skin closure 
accomplished with Michel clips. The wound 
is not drained. Because of the high inci- 
dence of wound complications it is now 
planned to close the abdomen in layers 
using interrupted Alloy wire sutures advo- 
cated by Kaufman* and Jones.*4 

Plication of the perforation combined 
with gastroenterostomy was the procedure 
of choice in five cases. There was one 
death. This compares favorably with re- 
sults obtained by Ross and Letourneau.” 
The procedure has been abandoned during 
the past two years. Gastroenterostomy Is 
usually done when the surgeon believes 
that pyloric stenosis is present to such a 
degree that pyloric obstruction will result 
and a second procedure will become neces- 
sary. This is very rarely the case. The use 
of a Levin tube and constant syphonage 
during the early postoperative period in- 
sures an empty stomach and permits the 
edema about the pylorus to subside and 
its patency to be reestablished. Rather 
than perform gastroenterostomy at time 
of perforation it would be better to thread 
an Abbot-Rawson or Levin tube through 
the pylorus for postoperative feeding. 
Neither do we believe that jejunostomy is 


indicated. 
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A second operative procedure such as 
appendectomy should never be performed. 
In the six cases in which the perforation 
was plicated and appendectomy performed 
three patients expired, a mortality of 50 
per cent. It is far better, even when the 
diagnosis has been missed, and a McBur- 
ney incision made, to return the appendix 
intact and to repair the wound, making a 
second supra-umbilical right rectus inci- 
sion to care for the primary pathological 
condition. Certainly, a degree of peri- 
appendicitis will be encountered but this 
is a small part of the generalized peritoneal 
reaction. 

During recent years, subtotal gastric 
resection performed at time of operation 
for perforation has been advocated. It 
has been performed in selected cases and 
has yielded excellent results. According to 
Niess* the first gastric resection for per- 
forated ulcer was performed by Von 
Haberer in 1929. He also reports that 
Yudin performed resection in 673 patients 
with a g.8 per cent mortality, and in the 
last 121 cases the mortality was 6.6 per 
cent. He further states that Peters has a 
mortality of 7.6 per cent in one hundred 
cases. The mortality for the group having 
had resection for perforation at the Frank- 
furth Clinic was 6.7 per cent. Kirnman*® 
performed thirty-five resections in a series 
of 137 cases of perforated ulcer. His mor- 
tality was 8.5 per cent. Neuffer* reports 
fifty-five patients with gastroduodenal 
rupture in which a Billroth II type resec- 
tion was performed in forty-four cases 
with 13.6 per cent mortality. Morgottini*° 
has performed primary gastric resection 
in fifty-four of sixty-six patients with per- 
foration with a mortality of 14.8 per cent. 
Immediate resection was done by Balston*? 
in fifty-nine patients of a series of 136 
with a mortality of 8.4 per cent. Billroth 
I or the Von Haberer modification was 
used. 

The results quoted above undoubtedly 
rank with the best that may be found in 
the literature. Naturally, the cases are 


selected. The case for resection should ful- 
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fill the following qualifications: The patient 
should preferably be under fifty years of 
age; general health should be good, particu- 
larly the state of circulation; the time 
elapsed since perforation should be rela- 
tively short, preferably less than six hours, 
the limit twelve hours; the extent of 
peritonitis must be estimated—with a small 
perforation there is less peritonitis than 
with a large perforation and a violent 
reaction, independent of the time interval; 
resection should not be performed in face 
of advanced peritonitis; the surgeon must 
be widely experienced in gastric surgery 
and not the “occasional” operator. 

The postoperative care requires meticu- 
lous attention to details, which are fre- 
quently overlooked. The patient is most 
often placed in Fowler’s position, but when 
there is danger of aspiration of secretions 
trom the nasopharynx the patient is placed 
in Trendlenburg or prone position with the 
foot of the bed elevated to facilitate drain- 
age from the upper respiratory tract until 
there is complete recovery from anesthesia. 
Morphine is given in adequate doses every 
four hours, occasionally by continuous 
drip along with the intravenous fluids. The 
Levin tube or Abbot-Rawson* is con- 
nected for continuous suction with either 
the Wangensteen*? three-bottle system or 
the Furniss** motor suction system. Syph- 
onage is continued without removal of the 
tube for a seventy-two hour period. When 
the Abbot-Rawson tube is utilized, jejunal 
feedings can be instituted six hours post- 
operatively. We prefer feeding by con- 
tinuous drip method. When the Levin tube 
is used nothing is given by the oral route 
during the first twenty-four hours. During 
this period the patient receives 2,500 cc. 
by the parenteral route. Five per cent dex- 
trose in physiological saline constituting 
the greater portion of the fluid, but whole 
blood or plasma is given when indicated by 
hematocrit readings. The best possible oral 
hygiene should be observed during the 
postoperative period, particularly when 
the patient is not receiving fluids by mouth 
and when there is danger of irritation re- 
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sulting from the tube. After twenty-four 
hours small amounts (15 cc. every one 
hour for twelve hours and then 30 cc. every 
one hour for twelve hours) of warm water 
are given orally, clamping off the tube for 
one half hour after administration. Ten cc. 
of physiological saline are instilled through 
the tube every hour to insure its patency. 
Again parenteral fluids are given during 
this period. After forty-eight hours the 
patient is placed on the modified Mayo 
regimen. The tube is removed after seventy- 
two hours. Frequent change of position, 
movement of the extremities, and forced 
inspiration every hour aid in avoiding post- 
operative complications. Chase** has re- 
viewed the problem of anoxia and its 
surgical significance. Our patients are given 
high concentrations of oxygen controlled 
by the O. E. M. mask and oxygen is con- 
tinued as long as there is danger of anoxia. 
When the patient fails to void within 
twelve hours, he should be catheterized. 
Bed rest is enforced for a ten-day period. 
The perforation is most frequently cited 
as occurring on the anterior surface of the 
Anterior gastric per- 
foration has also been reported more 
frequently than duodenal perforation.» 
In the present series there were ten gastric, 
forty-two prepyloric, ten pyloric, and 
twenty-five duodenal perforations. Doubt- 
less, there is a considerable percentage of 
error in correctly diagnosing the site of 
perforation at the time of operation. This 
may be explained in part by destruction of 
landmarks by the pathological process at 
work and part by the hasty conclusion of 
the surgeon. The most frequent error is 
failure to recognize duodenal ulcer with 
perforation that has extended to include 
pyloric and prepyloric regions, incorrectly 
concluding that it is a gastric perforation. 
The incidence of recurrent perforation is 
Fobes®® has recently reviewed 
the subject of recurrent perforations and 
has reported two of the cases that are in- 
cluded in the present series. In the present 
series two of our patients had second per- 
forations. J. V. had an elapse of nine 
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months between the two episodes. During 
this interval the patient was closely ob- 
served and adhered to a strict medical 
regimen. Both perforations occurred while 
the patient was hospitalized for medical 
treatment of exacerbation of symptoms. 
At operation for the second perforation 
simultaneous gastric and duodenal perfo- 
rations were observed. The patient made an 
uneventful recovery and later a subtotal 
gastric resection was performed. Simul- 
taneous multiple perforations are not 
unknown.**6°—62 Perforations have repeat- 
edly been reported following gastroenter- 
ostomy.**6—® There was but one in the 
present series which occurred two years 
following posterior gastroenterostomy. Per- 
forations have been observed following 
subtotal gastric The fol- 
lowing case is the only one under our 
observation: 


A forty-one year old Puerto-Rican male had 
a history of ulcer since 1932. In 1934 a simple 
plication was performed for perforation. Dur- 
ing the next six years the patient was hospital- 
ized seven times for medical treatment of the 
ulcer. A subtotal gastric resection and anterior 
gastrojeyunostomy (Pélya type) was performed 
in September, 1940, and the patient was 
discharged two weeks later. He remained 
asymptomatic for six weeks, and then was 
readmitted and a diagnosis of perforated 
marginal or jejunal ulcer was made and 
emergency operation performed. At operation 
perforation of the duodenal stump was found 
and simple plication performed. On the sixth 
postoperative day the patient violently re- 
moved his dressing, got out of bed and dehisced 
the upper one-half of the wound. Two days 
later a duodenal fistula developed. A severe 
hypoprotenemia occurred in spite of generous 
transfusions of plasma and whole blood and 
the patient expired on the fortieth post- 
operative day. Postmortem examination was 
refused. 


Ruptured primary jejunal ulcer has been 
reported but there were none in the 
present series.® 

Complications most frequently encoun- 
tered involved the operative incision (wound 
infection, dehiscence and evisceration) and 
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the respiratory tract (upper respiratory 
infection, pneumonia, empyema, and 
atelectasis). 

During the past two years plasma pro- 
tein levels were closely studied in an 
effort to evaluate the level! associated with 
gastroduodenal perforation and to avoid 
hypoproteinemia. The average level re- 
corded was 6.42 mg., the highest 9.27 and 
the lowest 4.43. The average level is 
definitely at the lower limit of normal and 
more than 50 per cent of the patients ex- 
hibited definite hypoproteinemia. How- 
ever, only one patient developed clinical 
evidence of hypoproteinemia. The problem 
of hypoproteinemia in the surgical patient 
has been frequently stressed.°7°7! 

Reference has been made to the associ- 
ation of a lowered ascorbic acid blood level 
with peptic ulcer,’?’* and to poor wound 
healing.’*> Estimations were conducted in 
eighteen patients. The average level was 
0.64 mg., the highest 0.82, and the lowest 
0.38 mg. These patients exhibit low ascor- 
bic acid blood levels but none reached a 
scurvy level. 


COMMENT 


The diagnosis of ruptured gastroduode- 
nal ulcer should be made without great 
difficulty in nearly every case. Close 
questioning of the patient will elicit a 
history suggestive of or definite of ulcer in 
75 per cent of the cases. The sudden onset 
of the present illness and the severity of 
the pain with rapid spread throughout the 
abdomen and perhaps to one or both 
shoulders will frequently lead one to sus- 
pect the diagnosis. The physical signs that 
are outstanding are the board-like rigidity 
of the abdomen and “silent” abdomen to 
auscultation. Dimunition of liver dullness 
and roentgenographic evidence of pneumo- 
peritoneum are pathognomic for a ruptured 
viscus. Ingestion of a dye solution by 
mouth and recovery by peritoneal aspira- 
tion is pathognomic of ruptured gastro- 
intestinal tract. When a diagnosis of 
perforated viscus cannot be confirmed by 
the pathognomic features mentioned deter- 
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mination of the serum amylase should be 
made to exclude the possibility of acute 
pancreatitis. When laparotomy is decided 
upon the patient should be given intra- 
venous fluids preoperatively, if necessary, 
to combat shock or dehydration. Morphine 
should be freely employed. An empty 
stomach should be insured by preoperative 
gastric extraction by nasogastric tube and 
Wangensteen suction which should be 
continued through the operation and post- 
operative phase. Spinal anesthesia facili- 
tates the operation. A small high incision 
should be employed and simple plication 
reinforced with omentum should be the 
only procedure in the majority of cases. 
If the patient is an exceptionally good 
operative risk, if the perforation has been 
present less than six hours, if the degree of 
peritonitis is not advanced, and the oper- 
ator has considerable experience at gastric 
resection, primary subtotal gastric resec- 
tion should be considered. When the per- 
foration has been present more than six 
hours, the intraperitoneal application of 
sulfonamides is mandatory. Extreme care 
must be used in carefully closing the 
incision. Retention sutures should be em- 
ployed and steel alloy sutures can be used 
advantageously. Postoperative care should 
emphasize avoiding gastric dilatation by 
contimuous gastric suction, prevention of 
anoxia by routine administration of oxygen 
preferably by masks during the critical 
postoperative period, intelligent adminis- 
tration of fluids; whole blood, plasma or 
glucose and saline; early recognition and 
treatment of hypoprotenemia and vitamin 
deficiencies. 


SUMMARY AND CONCLUSION 


The subject of perforated peptic ulcers 
has been reviewed, as well as the etiological 
factors involved, the symptoms and diag- 
nosis, and operative procedures. The series 
at the Metropolitan Hospital from 1930 to 
1941 inclusive may best be summarized by 
the accompanying table. A series of eighty- 
nine consecutive and unselected cases are 
presented. Eighty-seven of these patients 
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6. Simple plication, appendectomy, and 
ACUTE PERFORATION OF GASTRODUODENAL ULCER drainage 
1930-1941 
Total hospital admissions............... 132,000 Mortality 
89 7. Simple plication and gastroenteros- 
0.0006 
Operated by surgical service 
Diagnosed at postmortem 
Age Mortality 
Average 45.1 years 8. Simple plication, appendectomy, gas- 
Youngest 21.0 years troenterostomy and drainage... 
(one eleven months of age since 
present series) Mortality 
77.0 years g. Catheter through perforation, flush 
abdomen with saline and drain- 
82 
I 
Mortality 
Colored female Gross Mortality is 25.2% 
History Anesthesia 
Definite previous ulcer history Nitrous oxide, ether and oxygen 
History suggestive of ulcer Cyclopropane and oxygen 
Present illness only 
Physical 
Diminished liver dullness of cases Not specified 
Length of operation 
Roentgenographic evidence of pneumo- Average .02 min. 
peritoneum of cases examined 50% Shortest oe” 
10% Longest .00 
Hemorrhage 15% Bacteria cultured from peritoneum 
Number of hours perforation occurred Staphylococcus 
prior to admission Streptococcus 
Ten patients perforated while on wards receiving treat- Bacillus coli 
ment for ulcer Pneumococcus 
Number of hours perforation occurred Complications 
prior to operation 11.09 hr. Wound infections 
Correct preoperative diagnosis.......... 89.7% Dehiscence and evisceration 
10.3% 
Appendicitis Paralytic ileus 
Intestinal obstruction I case Peritonitis 
Site of Perforation Subphrenic abscess 
Pyloric stenosis 
Anterior prepyloric Pneumonia 
Posterior prepyloric Empyema 
Atelectasis 
Anterior duodenal Upper respiratory infection 
Posterior duodenal Tonsillitis 
Procedure Abscess of arm 
1. Simple plication with or without Abscess of leg 
Parotitis 


” 


Mortality ; Hypoproteinemia 
2. Same (1) plus drainage Alkalosis 
and jejunostomy 
Plasma proteins 
Mortality 89 Average 
. Excision and plication............. Highest .27 (15) 


Mortality Ascorbic Acid 
4. Same (3) and drainage Average 
Highest 
Mortality 
. Simple plication and appendectomy . Number of hospital days 
and appendicocecostomy Average 
Shortest 
Longest 
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were on the surgical service and operation 
performed in each case. Postoperative care 
is stressed and emphasis placed on the 
possibility of accompanying hypoproteine- 
mia and vitamin deficiency. 
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HE last war taught us some rather 
definite lessons regarding the relation 
between the element of time and the 

surgery of perforating wounds of the intes- 
tine. Conclusions made then were statis- 
tical in nature. It was the commonest 
observation and experience that surgery 
was attended with favorable results if 
done within the first twelve hours after 
injury; and that results were increasingly 
bad after this time. After a lapse of 
twenty-four hours between injury and 
treatment, about go per cent died, whether 
operated or not. 

In 1917-1918 the writer performed 
many and witnessed more autopsies while 
attached to 64 C.C.S., B.E.F., and B.G.H. 
12, on cases of all kinds of military wounds 
fatal in outcome. Those succumbing to 
perforating abdominal wounds, both oper- 
ated and not operated, routinely subjected 
to autopsy, confirmed the time table basis 
of treatment and gave the pathologic 
changes back of this at the same time. 
Memory keeps the findings of those days 
clear. In them, peritonitis had been found 
well established at the end of twenty-four 
hours or at the time of surgical interven- 
tion. Chemical, infectious, and traumatic 
types of peritonitis were recognized. In 
operated cases coming to autopsy the 
sutured perforations were usually found 
ununited and reopened. Exudation and 
fluid accumulation were universally noted, 
whether drains had been used or not. We 
were confused in thinking and judged that 
the peritoneal cavity could not be drained 
adequately by any means; not interpreting 
the multiple abscesses as evidence of 
multiple localizations, rather than as fail- 
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ure of drains to perform properly. We 
always noted at autopsy a marked disten- 
tion of the small bowel with kinking, 
angulation, fixation, gangrene, mesenteric 
thrombosis, which became the recognized 
complex picture of the fatal case of gun- : 
shot wound of the abdomen for whom too 
many hours had passed before satisfactory 
surgical treatment could be reached. 
Since those days and from the basis of 
this earlier experience, the writer has 
undertaken constant research aimed at the 
reformation of our accurate knowledge of 
the sequences of peritonitis that have been 
allowed to develop for more than twenty- 
four hours. He has turned this into a 
method of therapy for these cases that 
has proved to be a logical and active plan 
of treatment based on the facts of pathol- 
ogy as we know them; and has thereby 
allowed the surgeon using this understand- 
ing and this method to be in command of 
his results. These hopeless cases, faced with 
a go per cent fatality in 1917-1918, may 
now stand that percentage chance of 
recovery, recovery without later mor- 
bidity, from the same types of injury and 
the same delay in coming to adequate 
surgery. 
In civilian life we do not see gunshot 
wounds of the abdomen commonly. There 
are many other conditions, however, that 
are analogous in almost all respects. The 
common denominator, the sequences of 
peritonitis, make all these cases subject 
to the method of management to be shown. » 
We have met some gunshot wounds of the 
abdomen, stab wounds, football injuries, 
auto accidents, nonclassified trauma, rup- " 
tured appendices, ruptured ovarian cysts, 
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endometriosis infected, ruptured uteri, 
puerperal sepsis, pneumococcic peritonitis, 
intussusception, foreign bodies, ruptured 
diverticuli and ulcers, ruptured gallblad- 
ders, and a host of other conditions which 
require like treatment because of the 
underlying common denominator—the se- 
quences of peritonitis. With such a complex 
set of conditions setting up all sorts of 
peritonitis in all degrees of extension and 
going on for more than twenty-four hours 
into wide dissemination, we have found 
that our most serious problems are not 
those subsequent to gunshot wounds but 
those following the rupture of the appendix 
which lies over the midline after drastic 
catharsis. This follows properly, we believe, 
because this type of appendicitis shows an 
early increase of intra-abdominal fluid, 
virulent organisms are present early for 
widespread dissemination throughout this 
fluid, and the peritoneum has had no 
preparation for infection. With the case 
of gunshot wound and perforation of the 
intestine, chemical insult precedes bac- 
terial development through the action of 
the juices of the small bowel, so that 
localization is under way before infection 
germinates. Our statistics of cases of all 
causes treated late, that is more than 
twenty-four hours after perforation of the 
bowel or the development of infectious 
peritonitis from some other source, are 
better than go per cent recovery. The 
illustrations used here are all from cases of 
bowel perforation or rupture, some having 
gone for as long as a week before treatment; 
all recovered completely. 

The military field of surgery is of great 
importance again. Even though civilian 
life may see more peritonitis, it is highly 
important that the soldier suffering a per- 
forating gunshot wound of the abdomen 
and lying in some no-man’s land for more 
than twenty-four hours has access to an 
improved therapy which offers recovery 
without sequelae and later threat from 
obstruction, in other words, a complete 
recovery fitting him for a life of active 
duty rather than the invalidism formerly 
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seen from adhesions in the case of one who 
managed to survive. 

Returning to the picture of the condi- 
tions seen at autopsy of the fatal wounds 
of the abdomen during 1917-1918, it is well 
to analyze the causes of failure of surgery 
from our present knowledge and experience. 
As we have now learned the sequences of 
peritonitis there is early violent reaction 
attended with swelling and exudation of 
serum, fibrin and pus. Quick walling off is 
seen. Very rapid disappearance of general 
peritoneal inflammation is the rule, as 
multiple localized abscesses are formed. 
At these areas multiple intestinal obstruc- 
tions are formed, several being met at the 
site of a single localization. In the region 
of a perforation early walling off permits 
the development of fistula and prevents the 
scattering of infection. 

All fatal gunshot wounds of the first 
World War were considered to be com- 
posite pictures. The minor damage from 
searing of the peritoneum by passage of a 
bullet was followed invariably by adhe- 
sions during repair effort. In any proper 
method of treatment this simple degree 
of damage had to be considered in order 
to prevent unwanted adhesions affecting 
the outcome unfavorably. 

Areas of perforation, closed carefully 
some days previously, had opened. This 
was due apparently to exudation and 
swelling causing nonunion, as well as 
nearby distal obstructions causing disten- 
tion of the bowel at the region of suture. 
The kind of suture or manner of suture 
had no part in the bad result we concluded. 

Fluid accumulation was marked, and it 
was our opinion that this was partly due 
to peritonitis and largely due to distention 
from obstructions. Death seemed to be 
due to the toxicity of multiple obstruc- 
tions, or gangrene of gut and mesentery at 
points of abscess localization and obstruc- 
tion. Starvation and septicemia were 
judged as terminal symptoms of the 
above states. 

Of most surprising note was the fact that 
almost all of the intestinal and parietal 
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peritoneum had recovered from the infec- 
tious and chemical inflammation, even 
though the progress of the patient had 
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as culture media and vehicle for spread of 
infection; we must relieve all partial and 
complete obstructions already existing at 


been continuously downward to fatality 
without any clinical sign of such recovery. 
Only at areas of localization and abscess 
causing obstruction was peritoneal damage 
or loss noted. The price of recovery from 
peritonitis then might be said to be the 
loss of life through the obstructions pro- 
duced by the mechanism of recovery. 
Some problems present themselves if the 
above mentioned sequelae are to be pre- 
vented. If these cases of late gunshot 
wounds with perforation and peritonitis 
are to recover, we must evidently accom- 
plish the following: We must prevent ob- 
struction forming from areas of minor 
trauma such as seen; we must prevent 
obstruction forming where sutured areas 
naturally adhere to adjacent structures; 
we must prevent obstructions so that 
fluid accumulation will not occur to act 


4. 


areas of localization, and prevent any 
degree of return, ever; we may disregard the 
infectiousness of the pus of the existing 
abscesses and fluid accumulated; and 
lastly, we must consider a damaged 
omentum as a threat and repair or remove 
that part where there may be damaged 
peritoneum. 

A series of photographs, taken from 
several different cases is used to picture the 
actual conditions and the problems to be 
met. Black and white photography does 
not reproduce satisfactorily the accumula- 
tion of pus and fluid, the butter-like plastic 
exudates, the loss of peritoneal surface 
through granulomatous change, and other 
facts of the true picture nearly so well as 
color slides. 

Figure 1 was made upon opening the 
abdomen about a week after perforation. 
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The first loop of partially abstructed bowel 
was well adhered low in the pelvis. Note 
here the absence of general peritoneal 


Fic. 5. 


damage. After dissection from its point of 
attachment, Figure 2 shows the area of 
peritoneal damage, local, due to adhesion 
at an abscess site. Note the distention due 
to obstruction and the mesenteric lymph 
adenitis. 

In Figure 3, as dissection of attached 
bowel is carried on, considerable peritoneal 
damage is evident. Though once freed, so 
much damage exists that obstructing ad- 
hesions will form if this intestine is merely 
returned to the abdomen. Boys! has admi- 
rably reviewed and summarized methods 
used to prevent adhesions forming from 
such areas of damanged bowel. 

Figure 4 shows the aspiration of a large 
collection of pus from an abscess at the 
root of the mesentery. Note the clean 
peritoneum of the loop of intestine sup- 
plied by the mesentery mvolved. 


Noble—Intestinal Wounds 


American Journal of Surgery 4 3 


Figure 5 shows another type of abscess. 


All kinds of lesions may be found in any 
one case; each lesion is often found sepa- 
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rated from another by a length of bowel 
whose peritoneum is undamaged, as shown 
here. The mdividual photographed here 
was operated upon June, 1942, and Is now 
in the parachute troops; plications are 
still intact. He appears again in Figure 12, 
showing some of the final stages of his 
surgery. 

Figure 6 is a smaller unseparated abscess 
lymg between two remote areas of small 
bowel. This is unusual, as most abscesses 
are formed between a loop of intestine and 
the mesentery of a nearby loop. Volvull, 
fixation with strangulation, may result 
from this sort of condition. 

Figure 7 portrays the result of as careful 
a dissection as can be done in the separat- 
ing of loops adhered about abscess areas. 
Two parts of intestine are seen denuded of 
peritoneum and left raw and oozing. Un- 
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small bowel plication is done in single wing 


as diagrammed and described elsewhere.?* 


fortunately, it has not been found possible 
to photograph undisturbed states. Dissec- 


tion must be completed and the damaged To repeat, a running suture of any mate- 
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or involved loops brought to the surface 
for adequate lighting and separation of 
planes. Yet it is possible to reconstruct the 
condition meeting the fingers during that 
dissection, through the mind’s eye playing 
on surgical experience. 

Figure 8 shows how it may be necessary 
to deliver much of the bowel in order to 
uncover a loop adherent deep at the root 
of the mesentery. Inflammation here had 
destroyed most of the peritoneum of a con- 
siderable portion of gut, and some danger 
is present in the separation of adherent 
surfaces. Yet this must be done com- 
pletely in order to untangle all degrees 
of obstruction obviously present in all 
these photographs. 

These few illustrations serve to exemplify 
the pathologic sequences of peritonitis 
which produce the problems to be solved 
by surgery. 

In Figure 9 the simplest unit of plica- 
tion is shown. To cover a damaged 
mesenteric or intestinal peritoneum of the 


rial, begun at point, A, Is continued on, 
bringing lines, Ac and ap, together to form 
line, A*cb, then continued as desired to 
cover the area to point, B, at the wing apex. 

Figure 10 shows a three-wing plication 
which will cover raw areas on four surfaces 
of mesentery and intestine. The lettering is 
arranged to show juxtaposition of single 
units of plication. 

Figure 11 demonstrates the application 
of single units varying in size as desired 
and placed adjacent to each other so that 
the effect is a continuous plication. In each 
unit the suture is always started at the 
root of the mesenteric fold, closing it 
tightly. The entire small bowel may be 
plicated, and it is safer to plicate com- 
pletely than to miss covering one raw 
area. 

Figure 12 portrays the suture cp*B as 
in Figure g. Just to the right of the suture 
is a badly damaged zone of intestinal 
peritoneum which will be covered by an- 
other wing such as in Figure 10. Obstruc- 
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tion, local damage, general peritoneal 
recovery are all shown here as well. 
Figure *3 shows a completed single wing 


Fic. 12. 
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in another case, suspended by the uncut 
suture. It is obvious here that the suture 
line is well hidden by the shape of the gut 
in plication, so that unwanted adhesions 
to it are avoided. 

Figure 14 is a completed wing of plica- 
tion over an abscess area involving mesen- 
tery and gut. Obstruction Is evident as Is 
the need for more plications. 

Figure 15 shows four adjacent or con- 
tinuous wings of plication completed. Other 
wings may have been completed and re- 
placed, and more may follow, but this is 
as much as Is usually allowed outside the 
abdomen at any one time. Incisions are 
rarely extended above the umbilicus unless 
colonic damage requires this. Colonic re- 
pair is simple since it cannot become 


involved in obstruction because of its 
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anatomy, and so does not enter into the 
province of the material of this paper. 
Figure 16 shows four completed plica- 


tions again continuous. Since the damaged 
peritoneum of mesentery and bowel adhere 
very quickly we use plain No. oo, but 
anything may be used.‘ 

Figure 17 demonstrates a mildly dam 
aged intestinal peritoneum plicated to 
cover damage to mesenteric peritoneum 
from a large abscess following trauma and 
perforation of the ileum existing for one 
week before surgery. This part of the gut 
is well away from the zone of localization, 
but mesenteric damage makes plication 
necessary. After dissection, distention tends 
to disappear rapidly, being more generally 
distributed, yet is evident here. 

Figure 18 shows a collapsed bowel, 
nearly normal in appearance, plicated in at 
least four continuous wings. This is in- 
cluded as evidence in routine plication past 
the zone of most severe damage. The zone 
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of plication or the active steps taken to pre- 
vent unwanted adhesions and obstruction, 
the natural sequences of peritonitis or 


Fic. 16. 


peritoneal damage, must extend well be- 
yond all regions of evident involvement. 
It does no harm to plicate the normal 
bowel. Failure attends incomplete plica- 
tion, as it attends all incomplete therapy. 

Figure 1g illustrates the end result after 
multiple plications for disseminated peri- 
tonitis with established multiple abscesses 
and complete obstructions with marked 
distention. This picture secured some 
fourteen months after operation is sig- 
nificant. The clinical behavior has been 
uneventful in all respects since the recovery 
more than a year ago. Note here the com- 
plete absence of any evidence of obstruc- 
tion, slowed intestinal current, or other 
interference with normal function of any 
part of the bowel concerned. Some have 
expressed the notion that permanent fixa- 
tion in plication is merely substituting a 
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form of angulation for one already present 
due to inflammation. The difference in 
effects between the uncontrolled, abnormal 


FIG. 19. 


angulations of inflammation and the con- 
trolled plications of the surgeon Is seen in 
this photograph. The actual appearance of 
the bowel after plication and recovery has 
been difficult to record on film, since no 
patient has had to be re-operated upon for 
an effect resulting from plication. This 
photograph, secured because of unrelated 
pathological disorcers, has provided visual 
evidence correlating the clinical behavior of 
cases with anatomic and physiologic re- 
sults of the treatment method. No devia- 
tion from the normal condition has been 
produced. 

Much of the work mentioned antedated 
the advent of the sulfa drugs.® Their place 
is well known and applied today. Some of 
our patients have been operated upon in 
the home without the benefit of plasma, 
blood transfusion or even glucose. The 
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method of treatment has stood up under 
these handicaps, and so is judged to be 
applicable to conditions seemingly more 
primitive, such as present battlefield con- 
tions; yet the equipment of modern 
medical units with plasma, sulfa drugs, 
and spinal anesthesia is certainly less 
primitive than some kitchen surgeries we 
have used. 


CONCLUSIONS 


It is seen that there are reasons why 
failure attends any method of handling 
perforating gunshot wounds of the intes- 
tine unless certain pathologic sequences 
are understood. Peritonitis is not often or 
usually to be feared because of its infec- 
tious toxicity; it is the obstructive element 
always produced by the early, rapid, 
processes of localization or repair ability 
that kills. Surgery, therefore, must con- 
trol all tendency toward obstruction re- 
sulting from injury or inflammation. The 
method of plicating the gut as illustrated 
has proved to be adequate as desired in 
some hundreds of cases of all degrees. 

Additional supportive measures after 
surgery, such as blood transfusion, plasma 
infusion, are as much a part of the care of 
the case of advanced peritonitis treated as 
are food, drink and rest to our normal life. 
We prevent shock during and after surgery 
by such methods at hand today. 

We prefer spinal anesthesia as we want 
active peristalsis as soon as possible to 
follow our surgical efforts. Immediately 
after surgery we begin pituitrin (no other 


Noble—Intestinal Wounds 


OcToBER, 1943 


substitute is as free of disadvantage) 
hourly until the abdomen is empty and 
fluid stools are had with each injection. 
Then we begin feeding along the same lines 
followed in clean surgery. After complete 
plication obstructive signs cease and con- 
valescence is very rapid, even though a 
hard rubber drain into the bottom of the 
pelvis shows much colon-type pus to be 
forming over a period of time postopera- 
tively. Since abscesses are multiple in 
number, type, and size in any case, a drain 
is always left down to the bottom of the 
pelvis and brought out through a stab 
wound so that there will be no fluid 
accumulation about the pelvic colon. 
Using our present rather definite and 
accurate knowledge of the pathological 
sequences of peritonitis and their effects, a 
method of therapy has been applied to 
them which has prevented the unhappy 
outcome known surely to follow the 
existence of intestinal perforations for 
more than twenty-four hours. This method 
has given better than go per cent recovery 
in place of the former go per cent fatality. 
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INCE early in the twentieth century 
when intestinal obstruction was first 
accepted as a surgical rather than a 
medical problem, the mortality rate has 
been reduced from approximately 70 per 
cent to below 20 per cent, and in carefully 
selected series to well below to per cent. 
In reviewing the literature for this entire 
period one is impressed with the vast 
amount of work and study, some of which 
has been fruitful only in a negative way; 
but in general the trend has been toward 
an understanding of the mechanical and 
chemical derangements that ensue when 
the continuity of the intestinal tract is 
interrupted either on an organic or physio- 
logic basis. The notable reduction in 
mortality rate has been accomplished by 
the clinical application of the factual 
contributions which have resulted from 
the extensive experimental work, the litera- 
ture of which is too voluminous to cite, 
and from the analysis by close observers 
who have conscientiously recorded the 
merits of the clinical procedures which 
have been introduced from time to time 
in the treatment of various types of intes- 
tinal obstruction. Thus, the aggregate 
information available to the surgeon of 
today is the result of approximately half 
a century of experimental and clinical work 
and should be reflected in a lowered mortal- 
ity rate. This will be, however, only if 
the surgeon adheres to the basic principles 
of early diagnosis, early surgical manage- 
ment and the maintenance of fluid and 
chemical balance. 
The diagnosis can be made no earlier 
than the physician is privileged to see the 
patient, but too frequently the early mani- 


festations of obstruction are not properly 
evaluated by the physician, and an ade- 
quate program of management is not 
instituted. A carefully taken history with 
particular attention to previous operations, 
repeated similar attacks, the patient’s 
observation of distention and borborygmus 
during attacks and the type, severity, 
character and location of the pain should 
make the physician obstruction minded. 
The physical examination should be thor- 
ough and should include careful inspection 
of the abdomen for evidence of external 
hernias and surgical scars, and gentle 
superficial palpation for tenderness. Any 
tenderness elicited should be carefully 
noted and localized as accurately as 
possible, because upon this may depend 
the final diagnosis. Rushes of peristalsis 
may be palpated, but with the exception 
of gastric peristalsis which results from 
obstruction at the pylorus, I have not been 
able to visualize peristaltic rushes with 
dependable accuracy. Deep palpation for 
masses must be carried out with the 
greatest of care, especially in the presence 
of any degree of tenderness. Of the greatest 
value, and too frequently overlooked, is 
the use of the stethoscope as an aid in the 
diagnosis of intestinal obstruction. Pro- 
longed auscultation of the abdomen may re- 
veal increased peristalsis with high pitched 
sounds, true metallic tinkles or rushes of 
fluid and gas not heard in the normal 
abdomen; or in a patient suspected of 
having paralytic ileus the complete ab- 
sence of normal intestinal sounds may be 
the confirming factor. Too much time 
cannot be spent upon these relatively 
simple procedures, because in some cases 
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these plus the scout roentgenograms of 
the abdomen may constitute the entire 
investigative program which one is en- 
titled to carry out, and from the informa- 
tion obtained the diagnosis must be made 
and the plan of treatment decided upon. 
Especially since the introduction of the 
Miller-Abbott tube method of dealing 
with certain types of obstruction, the diag- 
nosis of intestinal obstruction in the broad 
term is not sufficient if one is to select 
intelligently the type of management best 
suited to the individual case. Therefore, 
the completed diagnosis should be not 
only of the level of the intestinal tract 
involved, but the type, the cause if 
possible, the duration, and the complica- 
tions which may have occurred. These 
differentiations may be obvious after a 
detailed and carefully interpreted record, 
but it is in the obscure case that the minute 
detail may be the deciding factor. Wangen- 
steen! has pointed out that the interpreta- 
tion is perhaps of more importance than 
the clinical observation in that when an 
error is made it Is more apt to be one of 
interpretation than one of observation. 
Particularly is this true in differentiating 
the typical rhythmic colicky pain of simple 
organic obstruction from the steady, se- 
vere, localized pain which is characteristic 
of strangulation obstruction, and _ this 
differentiation is all important from the 
standpoint of management. 

The x-ray, if judiciously used, is a 
valuable accessory aid to the diagnosis of 
acute intestinal obstruction, but in the 
hands of the overzealous it is prone to 
further the complications. As previously 
stated, the scout roentgenograms may be 
the only films which one is entitled to 
make, and a meticulous analysis of such 
films frequently provides valuable informa- 
tion. It has been demonstrated experi- 
mentally that distention of the small 
intestine becomes obvious in the scout 
film as early as four hours after complete 
obstruction. The localized loop of gas- 
filled small intestine in a patient suspected 
of having a strangulation type of obstruc- 
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tion may be confirmatory, or the presence 
of distended loops of small intestine 
separated by free fluid with generally 
hazy soft tissue outline may be the picture 
of obstruction complicated by peritonitis, 
or vice versa. It has been demonstrated 
elsewhere? that distention of the small 
intestine existed in 81.8 per cent of a group 
of cases of obstruction of the colon from 
various causes. Therefore, even extensive 
distention of the small intestine does not 
eliminate the colon as the possible level 
of the obstruction. It has also been my 
experience many times to observe dis- 
tention of the small intestine with con- 
siderable gas in the colon on the films 
of patients with advanced paralytic ileus 
necessitating Miller-Abbott intubation de- 
compression. However, the hasty adminis- 
tration of the barium meal for routine 
gastrointestinal x-ray examination as a 
diagnostic aid in known or _ suspected 
cases of intestinal obstruction is a hazard- 
ous procedure. Rankin and Graham’ have 
described the oral meal as a_ positive 
menace in the presence of an obstructing 
lesion of the colon, and in the presence 
of obstruction of the small intestine the 
menace is even greater. This is generally 
agreed upon by the roentgenologist and 
the surgeon, but the frequency with which 
patients with some degree of obstruction 
receive barium by mouth makes it worthy 
of mention. A small amount of a thin 
mixture of barium in water given cau- 
tiously may provide some valuable infor- 
mation; but if there is a question of 
developing acute obstruction, time and 
subsequent scout roentgenograms will con- 
firm the diagnosis as accurately and with 
less risk of additional complications. 

The practice of instituting Levin tube 
suction, pending the diagnosis, during the 
study or observation period of a patient 
suspected of having any type of organic 
obstruction is as undesirable as prolonged 
observation for acute appendicitis. In sim- 
ple organic and physiologic obstruction, the 
diagnosis is made chiefly upon the factor 
of distention and the resultant local 
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and generalized effects. Wangensteen‘ has 
proved experimentally and it has been 
pointed out elsewhere® that exclusion (or 
recovery) of swallowed air and _ liquids 
will halt or retard the progress of distention 
above an obstruction; but that if an 
obstruction exists, Levin tube suction is 
not adequate management. Therefore, the 
Levin suction not only does not aid in the 
diagnosis, but its use may further com- 
plicate the picture and valuable time will 
be lost. Intubation with the Miller-Abbott 
tube is a valuable adjunct to the treatment 
of acute intestinal obstruction, but it 
should be used only after every effort has 
been made to arrive at a satisfactory 
differential diagnosis as to the type of the 
obstruction. Intubation offers no safe aid 
in the differential diagnosis, and its use 
combined with wishful thinking may be 
responsible for some temporary false im- 
provement but a fatal outcome should the 
obstruction be of the strangulation type. 
I have had the experience of instituting 
intubation management for obstruction 
in a patient upon whom I had made the 
diagnosis of simple adhesive obstruction, 
of deciding too late that there was inter- 
ference with the blood supply to the bowel, 
and of seeing my mistake at autopsy. This 
emphasizes the fact that should the ques- 
tion of vascular integrity exist, or should 
it arise after intubation therapy has been 
instituted, the process of intubation should 
be abandoned and the patient should be 
operated upon immediately. 

The diagnosis of acute intestinal ob- 
struction then depends largely upon a 
critical interpretation of the clinical history 
and findings and the additional help 
which one can obtain from such x-ray 
work as can be done without sacrificing 
the safety of the patient for detail of 
diagnosis. As far as I know, there are no 
short-cut methods which will either assure 
one of the diagnosis, or of the most favor- 
able method of management of obstruction. 

The management of the obstruction per 
se differs with the type, and within the 
same type, with the duration and with 
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the complications which have developed. 
As with acute appendicitis, the mortality 
rate usually results from the complications 
and not from the uncomplicated, early 
adequately treated obstruction regardless 
of the type. 

Without going into the details of the 
various strangulation obstructions, stran- 
gulated hernia, intussusception, volvulus, or 
internal hernia or strangulation, such a 
diagnosis, known or suspected, is an indi- 
cation for immediate laparotomy and a 
direct surgical attack upon the cause of the 
obstruction. Gastric lavage with a large 
tube followed by a Levin tube No. 18 
passed through the naris and left in 
throughout the operation will recover the 
intestinal content which is regurgitated 
into the stomach and will insure against 
aspiration. Correction of fluid and chemical 
imbalance can be started probably best 
by giving blood plasma generously and the 
correction can be continued on the operat- 
ing table. What must be done surgically 
depends upon the amount of damage to 
the bowel as the result of circulatory 
embarrassment. When the bowel wall is 
cyanotic, edematous and discolored but 
not definitely devitalized, warm saline 
packs applied to the bowel after the 
strangulation is released while pure oxygen 
is administered to the patient will aid in 
determining if the damage is beyond re- 
pair. If resection is necessary, an end-to- 
end anastomosis well away from the 
damaged area without an enterostomy Is 
preferable. Although enterostomy was for- 
merly thought to be necessary to relieve 
the distention of the bowel, this factor is 
far better controlled by the Miller-Abbott 
tube. In most instances the postoperative 
distention is a manifestation of the ileus 
which results from the insult to the bowel 
and it has been demonstrated repeatedly 
that intubation decompression is the man- 
agement of ileus. The distention is ade- 
quately relieved, thereby relieving the 
tension against the suture lines and hasten- 
ing the return to normal function of the 
bowel. The possible complication of peri- 
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tonitis as the result of prolonged untreated 
strangulation . obstruction of the small 
intestine does not contraindicate surgery 
although the risk of surgery is greatly 
increased. However, there is no other type 
of treatment which offers any more ex- 
pectant outcome. In such a situation the 
postoperative use of the Miller-Abbott 
tube is urgent. 

Since the advent of the Miller-Abbott 
tube, considerable controversy has arisen 
as to the management of organic obstruc- 
tion of the small intestine where it can be 
determined with dependable certainty that 
the blood supply to the bowel is not 
embarrassed. This group, in the absence 
of peritonitis, lends itself to the greatest 
variation of methods of management, and 
as long as strict surgical principles are 
followed sufficiently early, the outcome 
will be uniformly good. For clarification 
as to methods of management, the post- 
operative adhesion obstructions may be 
divided into those which occur within the 
immediate postoperative period, and those 
which occur months or years following 
abdominal surgery. The former, occurring 
frequently following operations for intra- 
abdominal inflammatory conditions, acute 
gangrenous or perforated appendicitis, 
pelvic inflammatory disease, or following 
operations which predispose to local or 
general peritonitis, are usually associated 
with some degree of peritonitis, and prior 
to the use of the sulfonamide drugs, any fur- 
ther surgical procedure carried a very high 
mortality rate. It is in this subgroup that 
intubation decompression is probably of 
the greatest value as an adjunct to the 
surgical management of acute intestinal 
obstruction. Many surgeons have had the 
gratification of seeing such patients not 
only improve rapidly following adequate 
mtubation, but of seeing the obstruction 
release without further intervention. Three 
such patients upon whom I performed 
intubation decompression in 1939 have 
been perfectly well with no symptoms of 
recurrent obstruction since. It must be 
remembered, however, that these are 
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serious complications and that they merit 
serious consideration. The results of in- 
tubation therapy will be gratifying only 
in proportion to the amount of skill and 
time given to the procedure. It is not the 
purpose here to discuss the technic of 
intubation, but there are few procedures 
in medicine which may require more time, 
patience, and perseverance. Many sur- 
geons, who are familiar with the principles 
but not the practice of intubation, have 
disregard for it because, in their experience, 
the procedure has been relegated to inex- 
perienced members of the house staff. In 
these serious complications only a surgeon 
who is familiar with all phases of intestinal 
obstruction and with the various technics 
of intubation as well as the alternatives 
when intubation is unsuccessful, should 
assume the responsibility. 

The simple organic obstructions of the 
small intestine which occur months or 
years after abdominal surgery, or which 
occur on other bases in the absence of 
intraperitoneal inflammatory process, al- 
low for the greatest variations in therapy. 
From the standpoint of management these 
cases may be divided into (1) those seen 
early, and (2) those seen late in the process 
of developing distention. Many of these 
patients give a history of repeated attacks 
suggestive of temporary or partial ob- 
struction and they are definitely surgical 
problems. The duration of the present 
attack is important. If the attack has not 
progressed as far as to have approached 
the dangerous stage of pending peritonitis 
manifested by pronounced distention, de- 
creased peristalsis, dehydration, fever and 
leukocytosis, the patient may be operated 
upon at once with the intent of freeing 
up the obstruction. In many instances a 
simple operation performed early will 
effect an immediate cure although no 
assurance can be given against recurrence 
of obstruction on the basis of reformed 
adhesions. There is, of course, the rare 
patient who has had multiple operations 
for recurrent obstruction of the small intes- 
tine, who gives a history of repeated 
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attacks of abdominal colics since the last 
operation, and who sooner or later develops 
all the symptoms and signs of acute 
obstruction. Rarely is such a patient bene- 
fited permanently by surgical release of 
the obstruction during the acute attack. It 
would seem preferable to perform intuba- 
tion decompression for relief of the disten- 
tion in the hope that subsequent to 
decompression the obstruction may release. 
If the obstruction persists the patient may 
be operated upon at the most optimal time 
without the disadvantage of distention 
of the intestine. 

The patients with acute simple organic 
obstruction seen late in the process of 
developing distention present a much more 
delicate problem from the standpoint of 
management. Unfortunately, in the se- 
quence of events which follow com- 
plete obstruction of the small intestine, 
there is no definite index as to when a 
patient enters the dangerous stage of 
obstruction, but the duration, the fading 
out of rhythmic hyperperistalsis, the pres- 
ence of generalized abdominal tenderness, 


and the degree of dehydration, fever and 
leukocytosis are observations which must 
be given serious consideration. It must be 
remembered that prolonged and progres- 


sive untreated distention is the factor 
responsible for the complications and 
fatalities which occur from simple organic 
obstruction, that peritonitis can occur 
without frank gangrene of the bowel wall, 
and that the later in the process surgery Is 
performed the greater are the hazards. 
Adequate intubation decompression at 
this dangerous stage relieves the distention 
by evacuating the gas and liquid content 
of the bowel above the point of obstruction 
and prevents the recurrence of distention as 
long as the tube and suction continue to 
function. Under such management a pa- 
tient who has approached the complication 
stage of acute obstruction of the small 
intestine will show marked improvement 
as soon as the decompression becomes 
effective, and although the obstruction 
may remain complete, surgery may profit- 
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ably be deferred until the restoration has 
become complete in all phases. Dehydra- 
tion and chloride deficiency can be cor- 
rected in part, and the morale of the 
patient can be greatly improved by allow- 
ing fluids and salt as soon as the patient 
will tolerate them. Several days should 
be allowed for subsidence of the edema of 
the bowel wall before surgery is performed. 
It has been our practice to leave the tube 
in at the time of surgery and to continue 
suction for a variable period after surgery, 
depending upon the magnitude of the 
operation. If starvation diet and intubation 
suction are continued for a long time, 
vitamin K should be given to avert pro- 
thrombin deficiency. Our method of deter- 
mining return of bowel function is simply 
to discontinue suction and to leave the 
tube in until bowel function has been 
demonstrated or distention has developed. 
In the presence of severe postoperative 
ileus, it is frequently necessary to reéstab- 
lish suction and test the function at a 
later date. 

The condition recognized as adynamic 
ileus now presents no problem as to the 
choice of management, but often the prob- 
lem is “when to intubate.” Too frequently 
temporizing methods are employed: hot 
or cold stupes, various drugs including 
laxatives, enemas, colon tubes, and Levin 
tube suction. Although paralytic ileus may 
be present in some degree and subside 
with the use of these remedies, it is 
impossible to determine when the physio- 
logic obstruction is going to persist and 
become a major problem. From the fre- 
quent observation of gas in the colon 
demonstrated by scout roentgenograms 
of the abdomen of patients with extensive 
adynamic ileus, it is probable that the 
entire intestinal tract is affected. Therefore, 
it is not logical to expect treatment limited 
to either end of the intestinal tract to 
empty the entire bowel with any degree of 
efficiency. It has been demonstrated that 
Miller-Abbott tube decompression will 
progressively empty the flaccid small 
intestine and that normal intestinal activ- 
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ity will resume when the decompression is 
complete. The progress of the tube is 
slower and the entire process requires 
more time than intubation in the presence 
of the hyperperistalsis of organic obstruc- 
tion. In several instances it has been 
necessary partially to withdraw the tube in 
order to evacuate gas and fluid which 
have accumulated in the bowel abpve 
the tip of the tube. It has also been 
necessary to pass a Levin tube into the 
stomach through the opposite naris and 
maintain suction to the stomach while 
progressive decompression of the small 
intestine was accomplished by _ intuba- 
tion with the Miller-Abbot tube. Levin 
tube suction, however, cannot be con- 
sidered adequate management of the dis- 
tention of adynamic ileus. In persistent 
adynamic ileus intubation decompression 
and the maintenance of fluid and chemi- 
cal balance fulfil the requirements of ade- 
quate surgical management. 


SUMMARY 


The diagnosis of obstruction of the 
small intestine depends largely upon an 
exacting clinical study of the patient, plus 
a critical analysis of such x-ray work as 
one Is entitled to do. In order that the most 
advantageous type of management may be 
selected, the completed diagnosis should 
include the level of the intestinal tract 
involved, the type, the cause, the duration, 
and the complications. 

The strangulation obstructions consti- 
tute surgical emergencies regardless of the 
stage of the obstruction. Intubation as a 
postoperative procedure is a_ valuable 
adjunct to the management. 

Organic obstruction in which the vascu- 
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larity of the bowel wall is not embarrassed 
may be individualized as follows from the 
standpoint of management: 

1. Obstruction occurring in the imme- 
diate postoperative period, usually asso- 
ciated with some degree of peritonitis, Is 
best managed by intubation. In many 
cases the obstruction will subside without 
further intervention. 

2. Obstruction occurring months or 
years after intra-abdominal surgery or 
on other bases not associated with intra- 
abdominal inflammatory process may be 
managed (1) early in the process of 
developing distention, safely by immediate 
operation with intent to release the ob- 
struction, and (2) late in the process 
of developing distention by intubation 
decompression until the distention has 
been controlled. Surgery can profitably 
be deferred until the patient has been 
rehabilitated. 

Adynamic ileus is best managed by 
intubation decompression. 
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ABOR in the primigravida requires 
sixteen to eighteen hours for com- 
pletion. Labor in the multipara is 

approximately six hours shorter. These 
time estimates are reasonable averages of 
the reports of various authors and they 
conform very closely to figures we arrived 
at in a study of 1,000 cases at the Lutheran 
Hospital of Manhattan. These averages 
apply only to labors terminating in spon- 
taneous delivery. Indicated operative pro- 
cedures are longer and elective operative 
procedures are somewhat shorter. 

The duration of labor is under scrutiny 
here. In modern obstetrics, time consump- 
tion is limited to the first stage. Elective 
intervention at the beginning of the second 
stage can reduce it to any time period 
desired by the operator. The third stage 
is reducible to an insignificant time interval 
by the administration of ergotrate intra- 
venously when the vertex crowns. Time is 
important in labor because prolongation of 
labor multiplies complications. The labor 
not completed in eighteen hours bears the 
threats of hemorrhage, exhaustion and 
fetal mortality. In such a labor or any 
labor, the advantages of shortening the 
first stage are obvious. There are unan- 
swered questions concerning the first stage 
of labor. 

At the onset of parturition in the usual 
primigravida, the presenting part is en- 
gaged (this does not apply to breeches) 
and the cervix is completely or almost com- 
pletely effaced. The normal mechanism will 
require from fourteen to sixteen hours to 
dilate the cervix completely. What is 
happening in that time period? 

The patient reports the onset of labor 
when she experiences painful uterine con- 
tractions. An intelligent patient notes 
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painless uterine contractions early in her 
pregnancy. These are the Braxton-Hicks 
contractions and they are palpable by the 
examining hand as early as the fifth 
month of gestation. They are brief, irregu- 
lar in rhythm and the myometrial reaction 
responsible for them is mild. When painful 
contractions first appear, pain is the ele- 
ment which differentiates between Brax- 
ton-Hicks contractions and the contractions 
of early labor. The early contractions are 
weak, irregular and the myometrial reac- 
tion (as determined by the examining 
hand) is mild. As the first stage progresses, 
the contractions gradually assume certain 
characteristics: rhythm, prolongation, se- 
verity of pain, increasing frequency. The 
hand of the examiner notes an objective 
difference. While the early contractions 
produce only a moderate firmness in the 
myometrium, the later contractions pro- 
duce a ligneous fundus at the acme of 
contraction which gradually relaxes as the 
pain recedes. When the contractions are 
rhythmic and are recurring at four to five 
minute intervals, persisting for forty to 
sixty seconds, labor is said to be es- 
tablished. Correlating early contractions 
against the behavior of the cervix as deter- 
mined by examination, it is apparent that 
the early contractions have no effect on 
dilatation. The cervix begins to open when 
the contractions of established Iabor begin. 
It is a well recognized fact that labor may 
be hours old before cervical dilation Is 
apparent. Between the onset of pains and 
the establishment of labor many hours may 
elapse. In this series of cases the actual 
time period averaged 6.5 hours. This is 
almost half the length of the average first 
stage. These hours can be looked upon only 
as wasted. 
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We interpret these facts in this manner: 

early labor is marked by contractions 
produced by only a small proportion of 
the myometrial potential. As labor pro- 
gresses more and more of the muscle comes 
into play; in spontaneous delivery the full 
myometrial effort combines with the vol- 
untary efforts to effect the expulsion of 
the baby. 

‘Is it possible to bring the total myo- 
metrium into play early in labor? What 
means are available to do this? How would 
such mobilization of the myometrium 
affect the duration of labor? Would it be 
possible to eliminate the wasted hours 
during which the myometrium is exhibiting 
inefficiency? Reduction of the length of 
labor by 6.5 hours certainly, if possible 
within the bounds of safety, would be a 
salutary measure. 

Several years ago, on the service of the 
senior author at a large city hospital, it 
was our misfortune to be faced with al- 
most twenty-four cases of abruptio pla- 
centae and severe pre-eclampsia over a 
very short time. The patients with acci- 
dental separation were treated by the 
accepted conservative means: rupture of 
the membranes and repeated 2 minim 
doses of pituitrin at twenty minute inter- 
vals. We varied from this only in that we 
continued the dosage of pituitrin until the 
cervix was fully dilated. It occurred to us 
that we were really inducing labor in these 
patients and the procedure was so satis- 
factory that we applied exactly the same 
procedure to the pre-eclamptic patients 
whose condition indicated terminating of 
the pregnancy. 

In the analysis of this small group of 
. patients, one fact stood out, I.e., the time 

period for the establishment of labor was 
extraordinarily brief, at most two hours. 
Following mechanical rupture of the mem- 
branes and the immediate administration 
of pituitrin, clonic contractions at brief 
intervals occurred and continued to occur. 
The first stage of labor averaged 5.5 to 6 
hours. In these cases we followed cervical 
behavior by examination. We gained the 
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impression that rupture of the mem- 
branes and administration of pituitrin 
actually mobilized the full potential of the 
myometrium. 

The observations and impressions gained 
suggested that perhaps there was a safe 
technic for shortening the first stage of 
labor. Since intervention to eliminate the 
second stage has been safely employed for 
many years and since the third stage can 
be reduced to insignificance as above 
described, perhaps combining all of these 
methods might enable us to reduce sharply 
the duration of labor. 

With these concepts in mind we decided 
to venture upon a large series of cases to 
test out the apparent theorizing. We had 
first to dispose of two well implanted 
obstetrical myths; first the inordinate fear 
of dry labor and second the unfounded 
aversion to the use of oxytocic drugs in the 
first stage of labor. 

It has for long been apparent that dry 
labor has been misinterpreted and mis- 
understood. There is a wealth of evidence 
to indicate that the intact amniotic sac has 
been too much emphasized and conceded 
vastly more importance than it deserves. 
It may be stated that at the onset of labor 
with the presenting part engaged, the 
intact membranes have no function. The 
engaged presenting part prevents prolapse 
of the cord which is the only significant 
complication of rupture of the membranes. 
Rarely after rupture occurs does the uterus 
become completely drained of fluid. There 
is no dystocia co-incident with fluid loss. 
The dilating wedge of forewaters all too 
often does not exist. Examination will 
indicate that there are no forewaters 
between the presenting part and the 
membranes in many cases in which dilation 
proceeds rapidly. In other instances the 
membranes assume the shape of a watch 
crystal and palpation during a contraction 

does not reveal any bulge of the membranes 
against the cervix. Dilatation is the corol- 
lary of strong myometrial contraction. It is 
notable that the most certain method of 
inducing labor consists of rupturing the 
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membranes followed by repeated doses of 
pituitrin. It is notable, too, that in the 
established labor, rupture of the mem- 
branes increases the frequency and inten- 
sity of the contractions. All too often at 
the end of a “dry labor,” a fine gush of 
hind-waters follows the baby. Rupture of 
the membranes is not calamitous. As a 
matter of fact such an event increases the 
myometrial efficiency. 

The use of oxytocics in the first stage of 
labor or for that matter during any stage 
of labor is, of course, the béte noire of 
obstetric conservatism. Pituitrin has been 
blamed for much and is guilty of little. 
Like every other therapeutic innovation it 
was heartily misused and on the memory 
of early misuse and the accidents con- 
comitant, it has been condemned roundly 
and loudly. But it must be remembered, 
too, that the early preparations were of 
uncertain potency and without standard- 
ization, that unbelievable dosage was used 
and that often it was used when only 
contraindications existed. 

Pituitrin has been held culpable for 
many ruptures of the uterus and there is 
no question that it has been the etiologic 
factor in that accident on occasion. But 
the incontrovertible fact is that the com- 
monest cause of rupture of the uterus is 
internal podalic version. Shall we discard 
version because accidents occur? Pituitrin 
is accused in the literature of producing 
uterine tetany after the administration of 
1 minim. We would have to have consider- 
able qualification and clarification before 
we could give credence to such accusation. 

Pituitrin has long been used in an 
accepted method of inducing Iabor (which 
method fails incidently in 60 per cent of 
cases because the membranes are intact). 
Pituitrin in small, divided dosage is stand- 
ard therapy in the management of 
accidental separation of the normally im- 
planted placenta. If it is freely employed 
in the induction of labor and without 
compunction in the crippled myometrium 
of ablatio placentae, why the fear of its use 
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in the normal myometrium during the first 
stage of labor? 

Labor, eminent authors to the contrary, 
is no pleasant interlude. Labor pain is no 
weird psychic machination of an unstable 
nervous system. Labor is painful and 
psychotherapy does not stop the pain. The 
shorter the labor, the less the pain; the less 
the ordeal of the mother and the less the 
trauma to the infant; the fewer the com- 
plications attached to the labor which 
reaches to or exceeds eighteen hours. 

We attempted to reduce time consump- 
tion in labor in a fairly large series of cases 
according to the following plans. In them 
we routinely used oxytocics in the first 
stage. In patients seen early in labor or in 
whom labor was induced, we employed 
pituitrin. In patients seen after the onset 
of labor with cervical dilatation at a 
minimum of 4 to 5 cm. we used thymo- 
physin. It differs from pituitrin in that it 
produces a contraction marked by a rapid 
increment to a prolonged acme and a 
gradual decrement. The contractions pro- 
duced by thymophysin are considerably 
longer than normal or pituitrin contrac- 
tions. Even relatively large doses of pitui- 
trin do not produce similar myometrial 
reaction. Thymophysin must be used with 
extreme caution and patients must be 
carefully observed. 


TECHNIQUE OF MANAGEMENT 


Patients in Whom Labor Was Induced or 
in Whom Cervical Dilatation Was Less than 
3 Cm. These patients were instructed to 
report to the hospital promptly upon the 
appearance of: (1) pain, (2) bleeding, (3) 
rupture of the membranes. It might be 
stated that to avoid the appearance of 
shifting responsibility, all patients were 
private cases. 

Immediately upon admission, the ob- 
stetric field was shaved and mechanically 
cleansed with green soap and water and 
flushed with lysol solution. Examination 
under aseptic precautions was performed 
and the membranes were ruptured pro- 
vided: (1) the presenting part was at the 
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level of the ischial spines and (2) cervical 
effacement was so advanced that the 
cervix was 1.5 cm. or less in length. Imme- 
diately following the rupture of the mem- 
branes 2 minims of pituitrin were given 
followed by a hot soap suds enema. Two 
minim doses of pituitrin were repeated 
every twenty minutes until labor was 
established after which 1 minim was given 
until the cervix was fully dilated. Amnesia 
was produced with nembutal (a minimal 
dose of 6 gr.) and scopolamine gr. 1400, 
the latter repeated in forty-five minutes. 
Promptly upon full dilatation, delivery was 
effected either by forceps or breech extrac- 
tion under anesthesia. Ergotrate, ampoule 
I, was given intravenously before the body 
of the baby was delivered. The cord was 
promptly clamped and cut following which 
the placenta was expressed, usually by 
modified Crédeé. 

Patients Seen in Labor with Cervical 
Dilatation at a Minimum of 4 to 5 Cm. 
After the usual preparation, the membranes 
were ruptured and 4 minims of thymo- 
physin were given subcutaneously. Deliv- 
ery was promptly completed upon the 
occurrence of full dilatation and the third 
stage managed as described above. In 
multiparae in this group, labor usually 
proceeded with such rapidity that only 
gas-oxygen could be used for analgesia. 
In the primigravida, amnesia was pro- 
duced as in the above group. 

These technics have been carried out in 
a total of 565 cases. Three hundred and 
sixty-seven fell into the first group and 
198 in the second. Returning to the charts 
to analyze the results we found sufficient 
data for study in 450 cases. The results in 
them are stated below. 

We are aware of the fact that this is 
radical management but it has been carried 
out, not in any attempt at sensationalism 
but to prove a position. We have main- 
tained that posterior pituitary and thymo- 
physin can be used to great advantage in 
many obstetric situations, i.e., induction of 
labor, ablatio placentae, primary and 
secondary uterine inertia, and to speed 
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the completion of the first stage. In this 
series we have safely used the drugs in that 
situation in which they are supposed to 
be most dangerous. In reasonable dosage 
there is no danger. In our experience we 
have seen no difficulties or complications in 
the short labor. As labor passes the 
eighteenth hour, problems and complica- 
tions arise. Since there is no known means 
of predicting the duration of labor, we 
believe that any method which will guaran- 
tee that labor will be complete in less than 
that time can only be of value. There are 
other factors: Pain relief is far simpler in 
the short labor and amnesia is more effec- 
tive. Hemorrhage is unknown; the myo- 
metrium is never ‘so exhausted that it 
cannot accomplish contraction and retrac- 
tion after the placenta is expressed. The 
general status of the patient is better. 
Maternal exhaustion is never met and the 
baby is spared the prolonged trauma of 
prolonged labor. 


DETAILS OF MANAGEMENT 


Rupture of the Membranes. This was 
performed in all the cases regardless of 
dilatation. The only requisite was cervical 
effacement or partial effacement so that 
the length of the cervix was 1.5 cm. or less. 
We use an ordinary, steel knitting needle 
which Is guided along the examining fingers 
to the membranes. After perforating the 
sac the opening is extended with the fingers. 
Escape of fluid is the only certain sign that 
rupture has been effected. Occasionally, 
it Is necessary to displace the presenting 
part upward slightly to permit the escape 
of amniotic fluid. This is especially essen- 
tial in those instances, commonly enough 
encountered, in which there is little or no 
forewater. 

Dosage of Pituitary. Dosage has varied 
from 1 minim every twenty minutes to 
6 minims at the same time intervals. We 
finally decided upon a 2 minim dose be- 
cause we found no clinical difference in 
the myometrial reaction to 2 or 4 minim 
doses. Six minims might cause accidents 
although we have never seen any. Once 
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labor has been established the dosage is 
reduced to 1 minim every twenty minutes. 
This is continued until the cervix is fully 
dilated. We have used as much as 7 
minims of thymophysin in a single dose 
but this is not recommended. A four minim 
dosage is effective and safe. 

Amnesia. Afterconsiderableexperimen- 
tation with various technics designed to 
produce analgesia, 1.e., Gwathmey, para- 
dehyde, evipal, seconal, sodium amytal, 
morphine and scopolamine, avertin, etc., 
we are convinced that there is no satisfac- 
tory method of producing analgesia through- 
out the first stage. We seek to produce 
amnesia and the best drug combination we 
know is nembutal and scopolamine. To be 
effective the dose of nembutal must be 
large and certainly never less than 6 gr. 
Scopolamine should be given in two doses 
of gr. 44909 with a forty-five-minute inter- 
val between them. The first dose of scopol- 
amine is given with the nembutal. In the 
short labors in this series we have never 
repeated either drug. When the cervix is 
fully dilated, inhalations of ether should 
be begun before the patient is moved from 
the labor room. Many patients are able to 
recall being transferred from bed to a 
stretcher. This memory ts obliterated by 
the inhalations of ether. 


CLINICAL DATA 


Cases Seen Early in Labor or Induced. 
The total number was 300. The youngest 
patient was nineteen, the oldest thirty- 
seven. All were at term: ninety-four were 
induced labors; 206 were in early labor; 
192 were primigravida, 108 were multi- 
gravida. Examination was done through- 
out the labors. The maximum number of 
examinations in one labor was eleven, the 
minimum number four. In no instance was 
cervical dilatation above 3 cm. at the time 
of rupture of the membranes. The average 
time interval from rupture of the mem- 
branes to the establishment of labor was 
1.7 hours; the average duration of the first 
stage was 6.2 hours. The second stage was 
terminated by forceps in 291 cases and by 
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breech extraction in nine. The longest 
second stage was twenty-five minutes. 
The average third stage was five minutes. 
There were 299 live births. The still birth 
was proved to be an erythroblastosis at 
autopsy. There was one neonatal death 
proved to be due to rupture of a pleural 
bleb and spontaneous pneumothorax. The 
pneumothorax was diagnosed by x-ray 
after death. There were no maternal 
mortalities. Morbidity was 2.9 per cent 
(standard of the American College of Sur- 
geons). More significant than morbidity 
determined by an arbitrary temperature 
reaction is the fact that only one patient 
required more than the usual ten-day 
period of hospitalization. She was dis- 
charged on the fourteenth postpartum 
day. There was no cervical laceration and 
no postpartum hemorrhage. The shortest 
labor (multipara) was one hour and five 
minutes. The longest labor occurred in a 
multipara and lasted sixteen hours. 

The largest dose of pituitrin was 128 
minims in thirty-two doses. The smallest 
dose was 4 minims In two doses. The aver- 
age dose was 20 minims divided into twelve 
doses. Anesthesia for operative delivery 
was ether by the open drop method. 

Cases Seen in Labor with Minimum 
Cervical Dilatation of 4 to 5 Cm. These 
totalled 150. The youngest patient was 
eighteen, the oldest thirty-nine; 109 were 
multipara and forty-one were primigravida. 
The maximum dilatation acceptable for 
this group was 5 cm. The average duration 
of labor at the time patients were seen in 
the hospital was 4.7 hours. Membranes 
were ruptured mechanically in 112. Spon- 
taneous rupture had occurred in thirty- 
eight. The dosage of thymophysin was 
4 minims. This dose was repeated only 
four times. The maximum dose was 8 
minims in two doses. The average duration 
of the first stage after one dose of thymo- 
physin was fifty-four minutes; the average 
duration of labor was 8.9 hours. The 
longest labor lasted eleven hours, the 
shortest labor 2.2 hours. Examination was 
performed throughout. The maximum num- 
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ber of examinations was nine, the minimum 
three. There were 147 forceps deliveries 
and three breech extractions. No still 
births or neonatal deaths occurred and 
there was no maternal mortality. Mor- 
bidity was 4.9 per cent. The longest period 
of hospitalization was twelve days and 
there were no cervical lacerations. Gas- 
oxygen was used for analgesia in ninety- 
seven cases, nembutal and scopolamine for 
amnesia in 53. There was no instance of 
postpartum hemorrhage. 


BEHAVIOR OF THE NEWBORN 


Three hundred and twenty-seven pa- 
tients received nembutal and scopolamine. 
To the respiratory depressing (?) potential 
of these drugs must be added the depressing 
effect of ether. Despite this potential 
threat there was no alarming delay in the 
onset of respiration and no_ vigorous 
methods of resuscitation were required. 
These babies did not cry lustily imme- 
diately at birth as babies delivered spon- 
taneously so often do. They exhibited no 
true apnea. As a rule, a shallow respiratory 
effort was established immediately and 
by the time the cord was tied color was 
good and mild stimulation (rubbing the 
skin with a dry towel) elicited lusty crying. 
We have never encountered profound 
depression of respiration after the use of 
nembutal and scopolamine as described. 


REMARKS 


This study has enabled us to make 
certain side observations. It is obvious that 
the use of pituitary throughout the first 
stage will terminate that stage far in 
advance of the ability of the normal 
mechanism. It is obvious, too, that there is 
no danger associated with the method. It 
must be noted that the stimulation of 
pituitary is transient. This was very 
apparent in cases in which we withdrew 
the drug after one or two doses. In such 
instances labor either ceased or became 
desultory. There is a synergism between 
ruptured membranes and pituitary. With 
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the membranes intact we have seen as 
many as twenty-eight four-minim doses 
produce absolutely nothing more than 
irregular mild cramps. In this same patient 
active labor followed rupture of the mem- 
branes and the second two-minim dose. 
The implication here is that where induc- 
tion of labor is indicated, the membranes 
must be ruptured and pituitary adminis- 
tered. This will never fail within four weeks 
of term if the pituitary 1s continued in small 
dosage until labor is established. Once es- 
tablished, dosage may be reduced but 
should be continued until full dilatation is 
present. 

This method is more certain and more 
preferable than the introduction of a bag 
or bougie, particularly if these foreign 
bodies are extra-ovular as is the fashion 
with certain operators. 

Yet another implication here is the 
almost unexplored field of pituitary in 
uterine inertia. There have been cautious 
references to its use in the literature but 
the commoner method of management of 
inertia is morphine and fluids. It is an 
unfortunate truth that much of what is 
called inertia is only prolonged false labor, 
in which the constant nagging, futile 
pains produce only exhaustion. Such pa- 
tients can be quickly thrown into good, 
active labor by small repeated doses of 
pituitary. We believe this is preferable to 
the further delay incident to the adminis- 
tration of morphine. In true secondary 
inertia pituitary is remarkable in its 
efficacy. In this situation it will rapidly 
put the myometrium to its appointed task 
but here it must be used in 1 minim doses 
with much caution. Where labor has ceased, 
there is no regression in the thinning of the 
lower segment and violent contractions 
may well produce rupture. Hence the 
dosage should never exceed 1 minim and 
the time interval between doses should 
never be less than twenty minutes. 

While not contraindicated in prolonged 
labor, again much caution must be em- 
ployed if the myometrium is to be stim- 
ulated with pituitary. In such cases the 
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lower segment, thinned and tenuous, will 
not tolerate undue stress. 

We believe that pituitary is contra- 
indicated when the cervix is fully dilated 
and advance has ceased. It is as much 
contraindicated in such circumstance as 
when insuperable pelvic contraction exists. 
In fact insuperable pelvic contraction and 
cessation of advance after full dilatation 
may be much the same thing. When full 
dilatation exists and good contractions 
are occurring advance must follow, or the 
equivalent of insuperable contraction may, 
in a sense, be said to exist. Failure of con- 
tractions may represent myometrial ex- 
haustion. After full dilatation, pituitary 
must never be used as a substitute for 
operative delivery. It is exactly in such 
cases that uterine rupture may occur. 

The morbidity in this series is low. It is 
not the examination gently performed 
under aseptic precautions that results in 
morbidity. It is the traumatizing, careless 
examination plus subsequent blood loss 
and we are inclined to the belief that the 
blood loss is the more important factor. 

The low morbidity serves to indicate the 
value of mechanical cleansing with soap 
and water long taught by Moorhead in 
traumatic surgery. Mechanical cleansing 
and copious flushing of the operative field 
during delivery, gentleness in examination, 
exquisite handling of tissue in repair of 
perineotomy, these are the factors con- 
tributing to lower morbidity. The para- 
mount factor is the control of blood loss. 

Disadvantages. The methods are, pri- 
marily, limited. They cannot be employed 
in those cases in which the presenting part 
is unengaged since rupture of the .mem- 
branes invites prolapsus funis. They should 
not be employed when cervical effacement 
is not begun or when the cervix is longer 
than 1.4 cm. They must not be employed 
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when the pelvic capacity and architecture 
are not thoroughly understood. 

Patients carried under these régimes re- 
quire observation, not because of possible 
accidents but because operative interven- 
tion must be timed properly. There is no 
point in reducing the length of the first 
stage if the exact time of full dilatation is 
not known. It is ridiculous to judge of full 
dilatation from the occurrence of the reflex 
bearing down pains. Hours may elapse 
between the occurrence of full dilatation 
and the beginning of such pains. Patients 
must be followed closely and frequently 
examined if the full value of the régime is 
to be obtained. This is wearing and time 
consuming. Yet the results as stated in 
numbers and the happy reactions of the 
patients make the energy expenditure 
worth while. 


CONCLUSIONS 


Pituitary has been used routinely in the 
first stage of labor in conjunction with 
rupture of the membranes in 367 cases 
without complication or accident. 

In small doses at twenty-minute inter- 
vals it is an effective, safe agent with 
which time consumption may be reduced. 

Thymophysin has been similarly used in 
198 cases with identical results. 

These agents are to be respected and 
not feared. 

Duration of labor can be reduced to 
approximately eight hours during which 
time absolute amnesia is obtainable in 
95 per cent of cases. 

Contraindications to pituitary are dis- 
cussed. 

The limitations and disadvantages of 
the methods are outlined. 

The use of pituitrin to induce labor, 
prevent false labor and to overcome sec- 
ondary inertia Is suggested. 
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medicine reveals many conditions, 
the cause of which at first was mis- 
understood, but gradually, at times through 
trial and error method it was identi- 
fied. Such were malaria, thought at one 
time to be a miasmatic disease, and tabes 
which was once described as metasyphilitic. 
Cure of the disease by various methods 
was attempted before the true nature of it 
became known. In some instances the bet- 
ter knowledge of the disease proved that 
the empirically used treatment was cor- 
rect. Instances of this were quinine for the 
treatment of malaria, and mercury for the 
treatment of syphilis. The identification 
of the cause was often delayed even when 
the research worker located it. Thus it 
happened, that Pettenkoffer drank a cul- 
ture of cholera bacilli and did not contact 
cholera. This, for a while, made doubtful 
that Koch really identified the pathogenic 
bacterium of cholera. 

The trial and error method continues in 
many phases of medicine. At times progress 
starts by the realization and admission 
that the cause of a disease or of a disease 
group is not well understood. Martin! 
states: ““Twenty years ago It was smart 
medicine to say, ‘If the doctor can not find 
an organic cause for the patient’s symp- 
toms, that is recognition that he has not 
looked far enough!’ This indictment of the 
examiner was tempered however by the 
realization and admission that medical 
knowledge had not yet progressed suffi- 
ciently, and even the best doctors were not 
expected to understand the basis of symp- 
toms, the cause of which had yet to be 
successfully investigated and explained.” 


MAJOR RESECTION FOR FUNCTIONAL 
GASTROINTESTINAL DISEASE 
REPORT AND EVALUATION OF TWO CASES 


ALEXANDER STRELINGER, M.D. 
ELIZABETH, NEW JERSEY 


ETROSPECTION on the history of 


A number of so-called functional diseases 
of the gastrointestinal tract were found to 
be of psychogenic nature. Constitutional 
evidences associated with psychoneurosis, 
also evidences of vasomotor instability, as 
described by Martin! are helpful in making 
the diagnosis. 


Martin’s Criteria 


1. Certain constitutional evidence asso- 
ciated with psychoneurosis: 


A. Poorly developed body 

Narrow chest and narrow costal 
angle 

Flaring hips 

Marked [umbar lordosis and vis- 
ceroptosis 


B. 
D. 
2. Evidence of vasomotor instability: 


A. Flushing 

B. Sweating 

C. Cold, clammy hands and feet 
D. Over labile blood pressure 

FE. Paroxysmal tachycardia. 


Martin uses the term of psychoneurosis 
in a broad sense: “ . It Is meant to 
signify that the symptoms, from which the 
patient suffers, are due to an imbalance of 
the vegetative nervous system. The imbal- 
ance is produced in turn through the inter- 
vention of the cerebrum and its interpreta- 
tion of sense perceptions.” The definition 
of Jewett,’ who evaluates the gastrointes- 
tinal neuroses in terms of the psychobio- 
logical unity, is similar. The basis of such 
disturbances, according to him, rests upon 
emotional excitations of the subcortical 
centers and their conduction through the 
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sympathetic and parasympathetic path- 
ways to the gastrointestinal tract. He 
stresses that, when considering gastroin- 
testinal neurosis, organic disease must be 
excluded, and enumerates symptoms that 
would indicate it: continued abdominal 
pain, persistent hyperacidity when associ- 
ated with pain and heartburn, gastric pain 
associated with subacidity, vomiting or 
retention, the presence of macroscopic or 
microscopic blood in stool or vomitus unless 
definitely explained by some other factor, 
and the presence of profound anemia. 
Eppinger and Hess? run a close third with 
their definition: ‘Functional gastrointes- 
tinal disorders are caused by sympathetic 
and parasympathetic imbalance.” The 
word “functional” is embodied in this 
definition. 

Instances of gastrointestinal invalidism 
caused by psychic mechanism have been 
numerously reported in the literature. It 
can be stated that the gastroenterologist 
with an eye on the psychic mechanism 
often will suspect the true nature of the 
patient’s complaints, when at the same 
time the exclusively organic minded ex- 
aminer fails. 

The idea of psychoneurotic pathogenec- 
ity became so well entrenched in gastro- 
enterology, that, broadly speaking, two 
groups have been established among the 
causes of gastrointestinal disease: (1) 
organic, (2) psychoneurotic. Thus all dis- 
eases that were not organic, were cast 
upon psychoneurotic waters. But the word 
and concept of “functional” disease still 
lurked in the offing. Bergmann‘ described 
a number of conditions, the true nature of 
which lacked understanding. He empha- 
sized that this may be due less to poor 
conception than to incomplete or inefficient 
methods for examination of function in 
which changes in form are absent. He 
showed that critical evaluation of infre- 
quently used laboratory methods, experi- 
mental approach or unconventional rea- 
soning permits postulation of disease 
entities not known by routine examination. 
From the many subjects discussed by 
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him, chronic pancreatitis and dyskinesia of 
the extrahepatic bile ducts should be men- 
tioned as examples of gastrointestinal dis- 
turbances that for the time being cannot 
be fitted mto either the organic or the 
psychoneurotic group. The division be- 
tween the basic states, organic, psycho- 
neurotic and functional, may be difficult. 
Routine examining methods may not dis- 
close organic causes for pylorospasm. But 
Holsti> found histological evidence of in- 
flammatory changes in the cells of the 
plexus myogastricus situated in the deeper 
mucosal and muscular layers in some of 
these conditions. This finding takes the 
case out of the realm of functional and 
places it into the organic group. Similar 
in nature in Rossle’s® finding of neuromata 
in otherwise normal appendices. On the 
other hand, achylia or hypersecretion may 
formerly have been accepted by some as 
organic just because definite figures could 
be attached to them. Conditions of this 
sort are not well understood. To achieve 
this it will be necessary in the future 
to analyze their function and synthetize 
the clinico-functional-pathological entity. 
Martin’s word regarding psychogenic gas- 
troenterological afflictions may then be 
requoted, only “psychogenic” will be sup- 
planted by one or more words representing 
new basic patterns. 

Meanwhile, what shall the physician do 
when he meets a condition falling into the 
obscure category? “Nil nocere.’”’ This is 
easier said than done. For practical pur- 
pose it often has to be reduced to the 
formula: Choose the least evil among the 
many. 

The following is the record of two cases, 
in which such reasoning in the treatment 
of “functional” gastrointestinal disease 
lead to partial resection of the stomach 
and resection of the ascending colon, 


respectively. 


CASE REPORTS 


Case 1. A female patient came under my 
observation on January 10, 1935. At that time 
she was thirty-four years old. Partly from her, 
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partly from the hospitals to be mentioned, the diagnosis of gastric spasm, and chronic endo- 


following history was obtained: 
The patient took sick about twenty-one 


metritis, respectively. Her condition did not 
improve. In February, 1932, she was examined 


Fic. 1 


Fics. 1 AND 2. Case 1. Preoperative films taken February 9, 1935. 


years ago, her symptoms consisting of nausea 
and pressure in the stomach region. This was 
continuous though varied in intensity. At that 
time she was single. On April 10, 1924, she was 
operated upon at the surgical service of the 
St. Marian Hospital in Muhleim-Ruhr, Ger- 
many. There was an ulcer found on the anterior 
surface of the duodenum near the pylorus. The 
pylorus was closed by Mertens’s technic, the 
ulcer was sewn over, and a posterior retrocolic 
gastroenterostomy was done. After this oper- 
ation the patient did not feel well. She con- 
tinuously complained of feeling sick to the 
stomach, nauseousness, postprandial pain, and 
occasional vomiting. Various medical measures 
were tried. She was married and later on came 
to the United States. 

In 1929 she was admitted to St. Barnabas 
Hospital in Newark, New Jersey, and a diagno- 
sis of gastric hypermotility was made. In 
January, 1930, again at St. Barnabas Hospital, 
a cholecystectomy and an appendectomy were 
done. She was readmitted to the same hospital 
in May, 1930, and in June, 1931, with the 
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in the out-patient clinic of St. Elizabeth Hospi- 
tal in Elizabeth, New Jersey and was subse- 
quently treated there until September, 1933. 
Gastric lavages, insulin injections, diet, alkalis, 
and barbiturates produced relative improve- 
ment in the patient’s condition around the 
beginning of the summer 1933. In spite of 
continued medical efforts this improvement 
ceased after two months’ duration. 

Her complaints continued, though her condi- 
tion was tolerable. In January, 1935, she felt 
worse and nausea and vomiting occurred 
frequently. She also had violent attacks of 
postprandial pain and at times pain on an 
empty stomach. Pureed vegetables, apple 
sauce, and raw apples were the best tolerable 
foods. On examination in January, 1935, her 
face showed a poor color; the heart and ab- 
dominal organs physically were essentially 
negative. Scars of the former operations were 
visible; tenderness was found in the epigastric 
region. The blood pressure was 106 over 76. A 
fractional gastric analysis showed bile in all 
fractions. The free acid ranged from o to 16; 
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the total acidity from 11 to 32. The stools were 


positive for occult blood. X-ray examination 
of the gastrointestinal tract showed a fishhook 


Fic. 3. 
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repeated with identical results. Examination 
of the stools for occult blood twice gave positive 


Fic. 4. 


Fics. 3 AND 4. Case 1. Preoperative films taken on March 3, 1935. 


shaped stomach with good contours in the 
oral part. A well functioning gastroenterostomy 
was seen; the afferent loop could be filled by 
pressure for a short distance; the efferent loop 
filled readily; the emptying of the stomach 
through the gastroenterostomy was quick. To 
the right of the gastroenterostomy the aboral 
part of the stomach was visible. It filled readily. 
There was a vigorous, deeply cutting, irregular 
peristalsis on this part, the waves sweeping 
toward the aboral end of the stomach. At no 
time was emptying through the pylorus ob- 
served. The general appearance of this part was 
spastic, the contours were never quite normal 
looking. It was believed that the spasm and the 
hyperperistalsis were caused by some patho- 
logical condition; the presence of occult blood 
in the stools indicated ulceration of this part 
of the stomach. 

From January 12, 1935, to March 25, 1935, 
the patient was treated medically. Diet, 
alkalis, and feeding through the gastroenter- 
ostomy by tube were ineffective. Most of this 
time the patient was in bed; repeatedly it was 
necessary to give morphine by injection. The 


results and once a negative result. The patient’s 
general condition got worse; the pain was 
steady and intense, and the patient’s mental 
attitude became desperate. 

She was admitted on March 25, 1935 to St. 
Elizabeth Hospital, Elizabeth, New Jersey, 
for the purpose of operative treatment. On 
March 27, 1935, she was operated upon with 
the preoperative diagnosis of probable ulcer in 
the distal one-third of the stomach. The 
abdominal cavity was opened under novocain 
field anesthesia and splanchinic anesthesia was 
induced. The adhesions in the upper part of the 
abdomen were freed to allow inspection and 
handling of the stomach. The entire body of 
the stomach appeared to be soft walled and of 
normal consistency; the site of the gastro- 
enterostomy appeared free of disorders, the 
stoma adequately wide. The stomach con- 
tinued down to the duodenum with a continu- 
ous lumen. 

In view of these findings the patient’s 
complaints, her desperate attitude, the physical 
and x-ray findings were considered. It seemed 
that the x-ray findings—no passage through 
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the pylorus that was organically open, and 
intense spasm on the distal one-third of the 
stomach—indicated serious functional dis- 


Strelinger—Mayjor Resection 


OcTOBER, 1943 


and lymphocytes. The submucosa, muscularis 
and serosa are free and clear.” 
The patient rallied well after the operation, 


Fic. 5. 


turbance of the distal one-third of the stomach 
and of the pylorus. Resection of these parts 
was decided upon. 

The operation was continued by resecting 
the stomach from the gastroenterostomy 
down to the duodenum and closing the stomach 
and the duodenum stump by inversion and by 
Lambert sutures. The gastroenterostomy itself 
was preserved. The patient received 500 cc. of 
blood postoperatively. 

Dr. Casilli examined the resected stomach 
segment and reported the following: “Partial 
resection of the stomach g cm. long. There 
appears to be no anatomical mark to identify 
the pylorus. The external surface shows a 
bluish, slightly echymotic serosa, to which 
tags of fat are adherent. From this surface 
there is a linear depression which might be 
taken as the pyloric ring. The mucosa its light 
yellow in color. The folds are normally dis- 
tributed, but appear to be slightly thickened. 
M.E.: The mucosa shows superficial erosions. 
The tunica propria is slightly edematous, and 
contains the usual plasma cells, eosinophiles, 


Fic. 6. 

Fics. 5 AND 6. Postoperative films taken on April 19, 1935. They show that the blind 
stomach stump and the anastomosis are shifted more to the right, than they were pre- 
operatively. Figure 6 shows well that the stoma is wide and the emptying sufficient, 
also that spasm is absent. 


and had an uneventful recovery. The post- 
operative x-ray control showed a well func- 
tioning gastroenterostomy, and no particular 
abnormalities on the remaining stomach. 
The clinical condition of the patient im- 
proved considerably and has remained im- 
proved for eight years postoperatively as 
indicated by the following: The abdominal pain 
ceased completely. The patient’s sleep, very 
poor preoperatively, is sound and refreshing. 
The constipation, present for many years 
preoperatively, ceased. Her appetite at times 
is poor but generally good. Several periods 
occurred, during which a sick feeling to the 
stomach was present, but it was always con- 
trolled by stomach lavages. Her headaches con- 
tinued until 1938, when a vaginal hysterectomy 
was done; thereafter they ceased. The general 
condition throughout the years postoperatively 
was much better than during any period of 
even a few weeks in the years between the first 
operation and the partial gastric resection. 
The pathological disorders leading to the 
preoperative complaints cannot be well classi- 
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fied: it was a functional disease, upsetting the 
neuromuscular balance of a part of the stomach 
and of the pylorus, causing intense spasm. 
Case ut. A female patient, thirty-eight 
years old, was first examined on October 4, 
1941. She gave the following history: She was 
married and had three children with no mis- 
carriages. She had had rheumatism as a child, 
scarlet fever at the age of twenty-one, appendi- 
citis at the age of twenty-four. Her main 
complaint was persistent pain in the right 
lower quadrant. Her periods, usually normal 
and on time, became very painful in 1937. 
Since that same time pain was present in the 
right lower quadrant, this being fairly constant. 
In January, 1939; a physician made the 
diagnosis of cyst of the right ovary. In January 
and in March, 1939, she was subjected to two 
laparotomies, in the course of which two tubes 
and one ovary was removed. Following the 
second operation thrombophlebitis of the left 
leg set in which improved gradually. The right 
lower quadrant pain persisted; from July, 1939, 
she was treated by another physician for adhe- 
sions. In 1941, she was hospitalized again; the 
“‘rest of the ovary” and the uterus were 
removed. Following this operation she was 
improved for approximately six months, though 
the right lower quadrant pain persisted to a 
lesser extent; in July, 1941, It increased in 
intensity. This pain, with varying intensity, 
was present all the time. During the week 
preceding the first examination the pain was 
extremely sharp; it radiated into the back 
and into the right thigh. Her appetite was 
diminished by the pain and she was consti- 
pated. Coincidentally with walking and bowel 
movements the pain increased. There was no 
nausea, nor any urinary frequency. 
Examination on October 4, 1941, and on 
subsequent dates showed that the patient was 
fairly well nourished. Physical examination 
disclosed moderate tenderness in the epigastric 
region, in the right upper quadrant, and in the 
lower lumbar region. There was very marked 
tenderness in the right lower quadrant. No 
masses were felt. Her tonsils had been removed 
and the uterus including the cervix was also 
removed. The parametrial regions were not 
painful on pressure. Urine analysis was essen- 
tially negative. Analysis of the blood showed 
moderate secondary anemia with 4 per cent 
stab cells; otherwise it was essentially negative. 
In the fecal matter there was absence of undi- 
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gested elements, inflammatory elements, ova, 
or ameba; there was occult blood three plus on 
one instance and negative on two other occa- 
sions. Intravenous pyelogram produced good 
visualization of both pelves, all calices and 
both ureters; there were no abnormal features. 
A gallbladder series produced good visualiza- 
tion and good contraction. During a barium 
enema, barium entered the terminal ileum; the 
colon tract showed no abnormal features. The 
emptying film showed considerable residue in 
the whole colon tract. A gastrointestinal series 
and later on a series for small intestinal detail 
showed no abnormal features. 

While the examination was in progress, the 
patient was kept on smooth diet, belladonna 
and mucilose. She spent the greater part of the 
day in bed. The pain persisted with varying 
intensity. On October 29, 1941, the pain 
became very intense while moving the bowels; 
after the movement a large amount of red, 
partly clotted blood was discharged by rectum. 
On October 31, 1941, the bleeding re-occurred 
under similar conditions. It was verified that 
the fecal matter was intimately mixed with 
blood, and that free blood followed the fecal 
matter. The patient was hospitalized at St. 
Elizabeth Hospital. Proctoscopy was done on 
the following day; the scope was inserted for a 
length of 6 inches; there was no source of 
bleeding found on this length. 

The location of the pain and the intestinal 
bleeding indicated that the pain was connected 
with the right colon. The absence of any 
pathological condition by barium enema and 
the negative features of the examination of the 
fecal matter suggested that any possible dis- 
turbance in the right colon was of some unusual 
nature. The patient suffered much and re- 
peatedly required morphine. 

She was seen in consultation by Dr. Casilli, 
Dr. Gerendasy, and Dr. Tator. Dr. Casillli 
suggested that malignant degeneration of a 
polyp on the basis of polyposis of the colon 
might be present; as further probabilities he 
mentioned a bleeding Meckel’s diverticulum 
and simple adhesions. Dr. Gerendasy and Dr. 
Tator did not make a probable diagnosis. All 
three consultants believed that exploration was 
indicated. 

On November 10, 1941, the patient was 
operated upon and laparotomy was done. 
Except for numerous adhesions, particularly 
dense around the right colon, no definite 
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disorder was found, though the entire length 
of the small and of the large intestinal tract 
was examined. Some uncertainty was ex- 
perienced about a possible disturbance in the 
ascending colon, that might be identified if 
dense adhesions were absent. 

Even though the operative exploration, 
inspection, and a palpation of the large intes- 
tines did not disclose any disorder, a normal 
colon would not bleed. This fact was accepted 
as evidence of some pathological condition in 
the large intestinal tract in the painful area, 
the ascending colon. 

Resection of the ascending colon and side-to- 
side ileotransversostomy was done with closure 
of the abdomen. Pathological and histological 
examination of the resected terminal ileum and 
of the ascending colon did not identify any 
disorder. 

The convalescence of the patient started 
with moderate shock that was controlled by 
transfusion. On the third postoperative day 
the incision opened and pus and fecal matter 
were discharged. This was the beginning of a 
fecal fistula; several months later it had to be 
closed operatively. Except for these complica- 
tions the postoperative course was undisturbed. 

About sixteen months have passed since the 
last operation. The patient is relieved of the 
right lower quadrant pain. Her persistent con- 
stipation is considerably lessened and she has 
a normal bowel movement nearly every day. 
Her appetite is good. There is no recurrence of 
the intestinal bleeding. She does her housework 
and in addition to this for the last six weeks she 
has also been doing factory work. While the 
time elapsed since the operation is not too long, 
it is much longer than the period following the 
third operation upon this patient, during which 
she had only partial relief and otherwise no 
relief for four years preceding the right colon 
resection. 


Both cases are unusual. It is understood 
that only conditions of more or. less 
obscurity are considered here. Under such 
circumstances it becomes imperative to 
exhaust all means of medical treatment; 
the physician must register failure by 
such means, before any operative treat- 
ment can be considered. Following this, 
psychoneurosis must be definitely ex- 
cluded. Martin’s criteria may be found 
helpful. Applying them to the first case 
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I am compelled to say that the patient 
presented features suggesting psychic ele- 
ments. This did not enter into the decision 
for resection because the x-ray findings 
indicated a disturbance in the distal 
stomach pouch and this was naturally 
considered organic. On operation, however, 
the grossly non-organic nature of the 
disease was revealed. The decision for 
resection was made with the patient under 
an anesthetic and with an open abdomen. 
Cases of intense spasm are reported, and 
some of them, for instance, the one cited 
by Granet,’ are stated to have come about 
by psychoneurosis. Careful evaluation of 
these reports will fail to convince all 
readers uniformly of the psychoneurotic 
nature of the spasm. Very few instances of 
achalasia of the cardia proved definitely 
to be due to psychoneurosis. The same 
is true of biliary diskinesia. All this would, 
in retrospect tend to strength the argu- 
ment in favor of resection which was done 
on the first patient. In the second case a 
possible absence of readily provable organic 
disease was considered preoperatively; 
the general make-up of the patient, her 
general attitude, build and appearance 
were such that psychoneurosis could be 
excluded with reasonable certainty. Apply- 
ing to her Martin’s criteria, this exclusion 
would be repeated. 

After psychoneurosis is eliminated, the 
operative risk must be considered. This 
should be reasonable when measured by 
the degree of the patient’s suffering. The 
first patient was desperate. It was thought 
that there was an ulcer in the spastic 
stomach pouch. She was willing to subject 
herself to any operative procedure that 
held out a reasonable promise for improve- 
ment. The second patient was suffer- 
ing less. While she underwent three 
laparotomies to obtain relief, her suffering 
persisted and gross intestinal bleeding 
occurred. These facts established com- 
pliance with the rule suggested above. 

If operative treatment is decided upon, 
the type and extent of it should be based 
on reasonable localization of the end 


a 
a 


New Series Voi. LXII, No. 1 


effect of the disorder, as has been described 
above. When this is possible, the logical 
step is the destruction of such localized 
end effect. This is the process in a sense 
when treating achalasia of the cardia; 
the end effect of the disturbance as we 
observe it, is muscle spasm of the cardia. 
Overstretching the muscle renders it in- 
capable of further spasm. Thus the end 
effect is destroyed. In the two cases 
reported a part of an organ seemed to be 
the seat of the end effect and removal 
of the offending organ seemed to be the 
logical step. Quoting Bergmann‘ it becomes 
obvious that a type of major resection 
is practiced daily, based much on the same 
reasoning, though the reasoning is often 
forgotten or equally frequently suppressed 
from consciousness: 

“What is the nature of the not all too 
satisfying gastritis and ulcer treatment of 
our day? Is it anything else but soothing 
of the mucosa, relaxation of the muscular 
layers by atropin, Glaubersalts or dilute 
silvernitrate spray, and the keeping away 
of further harm? Lest we treat the ‘functio 
laesa,’ not etiologically, but by medical 
attack on the pathological attitude of the 
organ or of the whole body, the primitive, 
crippling, extensive operation becomes 
unavoidable. Half of the stomach, or even 
more has to be removed, but the specimen 
will only reveal an ulcer of a few millimeters 
in diameter ahead or past the pyloric ring 
surrounded for good measure with inflam- 
mation in its very immediate neighbor- 
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hood. The resection is functional therapy, 
because it removes parts of the ‘stomach- 
duodenum,’ which induces the generation 
of acid. This generation is one of the 
factors, which, much in contradiction to 
Konjetzny’s postulates, is essential to 
produce an ulcer: it is the peptic fac- 
tor. Therefore, whenever the primitive 
‘determatology’ of mucosal therapeutics 
lead to abysmal failure, the extensive 
resection to my mind is still the best 
treatment.” 


CONCLUSION 


Under exceptional circumstances a major 
resection carrying considerable risk be- 
comes justified for treatment of gastro- 
intestinal disease of uncertain nature. 
Two cases are cited to illustrate this 
statement. An attempt is made to define 
specific criteria for such a procedure. 
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SIDE from experimental curiosity, 
the use of maximum saline infu- 
sions, as described in the preceding 

paper,* was suggested by several consider- 
ations. With the syringe method, the 
animal improves visibly with each repeti- 
tion of the large injections. When death 
from shock has been so imminent, there is 
an impulse toward panicky excesses of 
treatment. Theoretically, it was desirable 
to try overcompensation of the shock state, 
also a hypothetical toxin (or potassium) 
might be diluted in the mass of fluid and 
carried out in the flood of diuresis. These 
experiments constituted Group 1 in the 
investigation; but as the excessive fluid 
proved dangerous or fatal, it was natural 
to try quantitative and qualitative vari- 
ations. Therefore Group 11 consisted of 
experiments with injections in reduced 
volume. 


MODERATE FLUID INFUSIONS 


Dog 401 (Table 1) had tourniquets on the 
hind legs for five and one-half hours, then re- 
ceived 1,800 cc. of saline intravenously during 
eleven hours. A small dose of morphine was 
incautiously given to quiet the animal shortly 
after removal of the tourniquets, and the un- 
consciousnesst which came on with the shock 
may have delayed diuresis. More probably, 
however, the fluid was merely preémpted by 
the rapidly swelling hind legs. The purpose in 
view was to check shock by giving just enough 
saline to prevent any marked hemoconcentra- 
tion. This required the injection of goo cc. in 
the first ninety minutes. Afterward the injec- 
tions were spaced farther apart but nevertheless 
resulted in blood dilution. The progressively 

* Am. J. Surg., 61: 79-92, 1943. 

+ Cf. Freedman and Kabat in addition to authors 
previously mentioned concerning dangers of anesthetics 
in shock. 
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severe fall in the red cell counts on the ensuing 
days might be attributed to anemia caused by 
the infections, but the profuse flow of arterial- 
looking blood whenever an ear vein was cut 
seemed to be a significant sign of hemodilution, 
supervolemia and vasodilatation. One assump- 
tion is that the plasma protein concentration 
was reduced and an abnormal state of equi- 
librium established between the plasma and the 
huge edema of the hind legs. 

Thrombosis should never result from simple 
ligation of a dog’s leg for five and one-half 
hours. The edema particularly of the right thigh 
was so exceptionally hard and board-like from 
the outset that it prevented discovery of the 
subsequent abscess, and the excessive pressure 
was probably the cause of the localized muscle 
necrosis. Enough food was digested to maintain 
a fair nutritive condition to the end. The length 
of survival amounts to a complete recovery 
from the otherwise surely fatal shock produced 
by the five and one-half-hour ligation. 

Dog 403 (Table 1) underwent ligation of 
both hind legs for five and one-fourth hours, 
followed by injection of 1,800 cc. of saline dur- 
ing four and three-fourths hours. This unusually 
short treatment sufficed to control hemoconcen- 
tration. Water was given only after the end of 
the injections and no record was kept of it. 
There was distinct depression during the acute 
stage and for several days afterward. It seems 
significant for the theory of shock that symp- 
toms thus occurred in spite of control of hemo- 
concentration from the outset. Shock was 
prevented to a sufficient degree that the dog 
survived without apparent danger at any stage. 


COMMENTS 


These injections are classed as moderate, 
though in human patients weighing ten 
times as much as the dogs they would 
correspond to 18 liters of saline given in 
about five to eleven hours. There is no 
record that any clinician ever adopted the 


* From the Department of Physiology and Bio-chemistry, New York Medical College, New York City. 
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rule of controlling hemoconcentration in The wholly erroneous experimentation of 
shock with saline injections regardless of the first World War has been an incubus 
quantity, up to one-fifth or one-fourth of upon shock studies ever since. Various 


TABLE I 
DOG 401 


Red 
| ee Urine Cells, 


Ce. | Ce. | Millions | 


Hour Incidental Notes 


8:30 A.M. Nembutal 240 mg. intraper. 

| Morphine 20 mg. subcutaneous 
8:50 A.M. te hes a Hind legs ligated; morphine 15 mg. 
2:20 P.M. | Tourniquets removed (54 hr.) 
2:50 P.M. | | Restless; morphine 20 mg. 

2:50 to 3 P.M. | | 

3:20 P.M. | Unconscious 

3:25 to 3:40 P.M. Temp. 100°F., heart 180; resp. 24 

4:05 tO 4:15 P.M. | ae are | Thigh swelling becoming large 

5:00 P.M. | 

§:05 tO 5:15 P.M. | | vay | Barely able to sit up; drinks 120 cc. water 
5:40 P.M. | Ear blood becoming bright and profuse 


9:00 P.M. Wags tail cheerfully; thigh swellings still increasing 


9:30 S 9:40 P.M. 
10:30 P.M. 


1:30 A.M. 


1:40 tO 1:50 A.M. | 
11:30 A.M. | Good condition except for paralyzed edematous legs 


10:00 A.M. Peta Mer | Strength still improving; temp. 100°F. 


| 
| 
| 


11:00 A.M. oS a ot iis ? | Acts well but refuses food. Milk 200 cc. given by tube, 
| retained. 


| 5:00 P.M. Sie eae . Edema diminishing; ear blood still thin, bright, profuse; 
| fed forcibly 


Very profuse bright bleeding from ear; hind legs still 
huge; fed forcibly 


| Specific gravity of 2 urine samples 1006 and 1008; eats 
| a little meat voluntarily; temp. 102°F.; slight exertion 
| causes dyspnea 


| Specific gravity of 2 urine samples 1015; weaker; fed 
forcibly; blood bright; profuse 


| 11:00 A.M. | Too weak to stand; temp. 86°F., urine specific gravity 


| 11:20 to 11:30 A.M. | 300 | | 1020; brief improvement in breathing. 
| 11:40 A.M. | | | Breathing and heart stopped simultaneously. 


Autopsy. Very large abscess with necrotic muscle in right thigh. Otherwise good condition of hind legs, with 
only slight edema remaining. Bronchopneumonia left lung. Other viscera negative. 


the body weight within a few hours. The authors continue to report benefits from 
experience shows that at least in animals _ salineinfusions (Abbott, Mellors and Munt- 
the “moderate” injections when begun wyler, Bourque, Haternis and Glassco), 
early suffice to cure certain degrees of also Binet and Strumza recommend diluted 
shock which would otherwise be fatal. blood and other writers favor diluted 


Day | | | 
of Ex- | 
peri- | 
ment | 
| 
| 
| 
| 
> | 
| 
| 
| mee 125 | 4.7 
2 | 5.3 
| 
; 
| | 
| 
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serum or plasma. Bove and also Lindgren 
and Wilander advise laboratory analyses to 
govern injections of electrolyte or protein 
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injections. Theoretically also, hypopro- 
teinemia has been unquestioned as a prime 
factor in the hemoconcentration of shock, 


TABLE II 
DOG 403 
Hour Cells, | Incidental Notes 
peri- Ce. <. | Millions 
ment 
1 | 6:00 P.M. 5.4 | Nembutal 200 mg. intraper. 
6:15 P.M. Hind legs ligated. 
| 10:00 P.M. Nembutal 60 mg. 
11:15 P.M. 6.0 | Drowsy; temp. 95°F., tourniquets removed (514 hr.) 
| 11:30 P.M, | 
| 11:35 to 11:45 P.M. | 300 
2 | 1:00 A.M. ie 6.5 | Awake; temp. 99°F.; ear blood dark and scanty 
1:05 tO 1:15 A.M. 300 | 
2:30 A.M. AAS 120 7.5 | Slight diarrhea; temp. 102°F. (in very warm room) 
3:00 tO 3:10 A.M. 300 go 5.1 | Struggling; morphine 10 mg. 
| 4:50 tO 5:00 A.M. 300 ory ies | Lightly asleep 
| 6:30 A.M. sat 50 4.4 | Temp. 101°F. 
| 6:50 to 7:00 A.M. 300 te ... | Eyelid edema; good condition; returned to cage 
| 
| 11:00 A.M. “es test 4.8 | Temp. 103°F.; ear blood bright, profuse 
| 4:00 P.M. side Lost 5.5 
| 4105 to 4:15 P.M. 300 
3 | «11:30 A.M. 4.3 | Temp. 101°F.; walks in spite of swollen paralyzed legs 
| 9:00 P.M. 4.6 | Livelier, but eats nothing 
4 | 7:00 P.M. 5.0 | Stronger, but still refuses food; edema much diminished 
5 1:00 P.M. 4.9 Same 
6 | 5:30 P.M. 4.8 Eats meat with poor appetite; swelling slight in right 
| hind leg, absent from left 
7 6:00 P.M. 4.9 | Gains appetite slowly 
8 | 4:00 P.M. 5.4 | Better; edema all gone 
10 3:00 P.M. 5.1  |Lively and active in spite of paralysis; permanent 


recovery 


solutions, and Rosenthal finds benefit from 
intrastomachal administration of salt solu- 
tion in burned mice (necessarily hindered 
by the nausea accompanying shock in 
species able to vomit).* Nevertheless 
throughout this long time not one investi- 
gator has disputed the gross errors of fact, 
namely, the alleged réle of loss of blood 
colloids in shock and the alleged inefficacy 
or actual harmfulness of large crystalloid 


* Also the recent paper of Prinzmetal and collabora- 
tors. 


replacement of plasma protein has been 
accepted as the most urgent necessity for 
overcoming hemoconcentration, and the 
harm of crystalloids has been ascribed to 
their increasing the loss of circulating pro- 
tein. Yet, in the same institutions and by 
the same individuals this same explanation 
of hypoproteinemia is given for the state 
of the blood in conditions such as edema- 
tous kidney disease, which is opposite to 
the state in shock. As will be shown later, 
the large saline injections in these experi- 
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ments do carry considerable plasma protein 
out of the circulation; the result is that the 
acutely threatening shock is replaced by a 
condition comparable to the well known 
clinical states of hypoproteinemia. The 
essential effect of the saline treatment thus 
is to save life temporarily or permanently, 
by converting hemoconcentration into hy- 
poproteinemia or hydremia. 


EXPERIMENTS WITH MUSCLE TRAUMA 


To meet a possible objection that ligation 
of limbs does not adequately reproduce 
traumatic shock, experiments were per- 
formed with other recognized forms of 
shock. To begin with the form which is 
undeniably traumatic, dogs were given 500 
blows with a padded hammer on each 
thigh, with force which was designed to 
produce maximum contusion without in- 
jury to bones or extreme fragmentation of 
muscles. Typical shock symptoms led to 
death within a few hours. 

Three unsuccessful treatments may be 
briefly summarized as follows. 


Dog 355, weighing 10 kilograms, had the 
thighs partially traumatized by 300 blows at 
2:30 p.M. At 5 p.M. shock was evident, but the 
combined edema and hemorrhage seemed to 
balance each other so as to maintain practically 
unchanged blood counts of 5.2 to 5.4 millions. 
Then 200 more blows were given to each thigh, 
and at 9:14 P.M. the condition was dangerous 
with a cell count of 8.1 million. At 10 P.M. it 
was critical with a count of 8.8 million. Treat- 
ment was given in the form of an injection of 
1,100 cc. saline immediately after 10 P.M. and 
again at 11:30 P.M. These intentionally exces- 
sive over-fillings of the circulation were borne 
without acute danger and with the usual strik- 
ing recovery. Life was prolonged until 3 P.M. 
the next day, with red cell counts between 7.0 
and 4.5 million. The death was due to pulmo- 
nary edema, without free fluid in the serous 
cavities. 

Dog 359, weighing 8.2 kilograms, received 
the full thigh trauma at 7 A.M., and at 5:20 P.M. 
was in the act of dying with a red cell count of 
9.9 million. A quick injection of 750 cc. of 
saline was given into the previously prepared 
jugular vein. This injection was repeated at 
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6:45 P.M.; then injections of 500 cc. were given 
at 8, 9:15, 9:30, 10 and 11 P.M. (total 4,000 cc., 
or about half the body weight, in five and 
one-half hours). The red cell counts fell to a 
final minimum of 3.8 million. There was the 
usual improvement with the first injections, but 
with the later injections urination became 
scanty and dyspnea urgent, until death oc- 
curred at 11:25 p.M. The lungs were found very 
edematous, also the pancreas, and the perito- 
neum was full of clear fluid. The extreme in- 
crease of leg edema in all the dogs with trauma 
was the same as in those with ligation. This 
experiment showed that the other effects of a 
large excess of saline were also similar. 

Dog 368, weighing 7 kilograms, received the 
usual trauma and was allowed to go on to the 
final apnea. The notable feature was that owing 
to a slight accidental delay, the heart action 
had become imperceptible by the time the 
needle entered the vein and resuscitation 
seemed hopeless. Nevertheless two injections, 
each of 100 cc. saline, were given together with 
artificial respiration and heart massage. Very 
slow and feeble breathing and heart beats re- 
turned and improved gradually during ten min- 
utes. During one-half hour after that, 1 liter 
more saline was injected. The heart and breath- 
ing became practically normal, the conjunctival 
reflex was strong, and semiconscious move- 
ments began. After one and one-half hours of 
this improvement there was a sudden change 
for the worse, followed by death within fifteen 
minutes. Autopsy showed the cause to be a 
stomach full of water, regurgitation and aspira- 
tion into the lungs. 

Dog 371 furnished an example of lasting re- 
covery from advanced shock with the aid of 
moderate saline injections, as shown in Table 111. 
The condition for at least twenty-four hours 
after the end of the injections was exceptionally 
good. The infections of the traumatized muscles 
which caused death on the eleventh day were 
large enough to have been fatal in a normal dog. 


COMMENTS 


The results with trauma are entirely 
similar to those with ligation of limbs, and 
the preceding comments are applicable. 

The experiment with dog 371 (Table 111) 
carries the study one step farther, by show- 
ing that a dog can recover from the extreme 
stage of shock with the aid of “moderate”’ 
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saline injections (one-sixth of the body 
weight). This and some other observations 
support the following conclusions: There 
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within moderate bounds. The existing evi- 
dence indicates that this amount of saline 
can be safely tolerated by shocked dogs and 


TABLE III 
DOG 371 
Day | | 
of Ex. | | Saline | Urine | Red | . 
i Hour ie | Cells, Incidental Notes 
Ce. | Ce. | Mittions | 
ment | 
I 7:30 A.M 5.8 | Weight 12 Ib. (5.4 kg.); nembutal 180 mg. 
8:00 A.M | Trauma to thighs 
A.M 6.2 | Temp. 96°F. 
11:45 A.M ' | Auscultatory blood pressure unobtainable 
12:40 P.M. ao ee 8.1 | Unconscious; eyes sunken; extremely critical condition 
12:45 tO 12:55 P.M. | 400 50 ae | Stronger; good conjunctival reflex 
| 1:00 P.M, a fon 2.9 | Systolic brachial pressure 105 mm. by auscultation 
3:40 P.M. ey 210 | 4.6 | Blood pressure not obtainable 
4:00 to 4:10 P.M. 200 ee ...  , At end of injection opens eyes, whines and moves 
5:45 P.M. 105 3.4 |Eyes full, not sunken; temp. g9°F.; sits up feebly; 
| brachial systolic pressure 125 mm.; shivering spoils 
| diastolic 
6:00 to 6:05 P.M. 100 ... | Lies curled up normally 
7:15 P.M. 35 3.6 | Crawls but cannot walk; branchial pressure 142/114; 
| | urine specific gravity 1018 
8:25 to 8:30 P.M. 100 Temp. 100°F.; drinks 250 cc. water 
| 8:50 P.M. | Brachial pressure 160/120; slight diarrhea 
| 10:00 P.M. 100 | Livelier; licks himself; drinks 350 cc. water; urine 
specific gravity 1020; returned to cage in good con- 
dition; very large soft swelling of hind legs and flanks; 
weight 1314 Ib. (6.1 kg.); total saline in 11 hours goo 
cc., wate: 600 cc., urine 580 cc. 
2 7:30 A.M. 2.8 | Weight 1% Ib.; large edema persists; afternoon, eats 
with fair appetite 
3. | 7:00 P.M. 2.6 | Weak, but eats 
4 | 1:00 P.M. 2.3 | Pus evacuated from right hind leg 


II 


| Died in consequence of large abscesses of both thighs; lungs and other viscera normal. 


is no sign of dilution or elimination of a 
toxin by massive saline injections. A flood 
of polyuria is useless, and merely signifies 
a harmful or risky excess of saline. Shock 
even in its extreme stage should be treated 
without panic and without trying for a 
spectacularly rapid cure. It may be re- 
garded as a self-limited ailment, in the 
sense that if the patient is merely kept 
from dying for a limited number of hours 
he will recuperate. This result is most 
prudently accomplished by giving the 
smallest saline injections which will either 
prevent hemoconcentration or keep it 


only clinical trials can determine the 
human capacity. 


EXPERIMENTS WITH BURNS 


Experiments with burns involve various 
complications, including the anesthesia 
necessary to prevent pain. It is feasible to 
give a moderate preliminary injection of 
morphine, then etherize to the point of 
absent reflexes during the burning. After- 
ward, there may be just enough repetition 
of fractional doses of morphine or nem- 
butal to keep the animal lightly asleep. 
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Boiling water was used to burn the hind- 
quarters of a small dog, and shock was 
allowed to progress to the final apnea. 
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experiment was to show that the possibility 
of reviving in the very act of dying holds 


good also for shock from burns. 


TABLE IV 
DOG 381 


Red 
Cells, 


| Saline | 


Ce. 


Hour 


| 4:15 P.M. 


4:50 tO 5 P.M. 
5:40 P.M. 
| 6:00 P.M. 
| 6:45 P.M. 
| 7:45 P.M. 
| 8:45 P.M. 
| 10 to 10:15 P.M. 


| 11:00 P.M. 
11:40 P.M. 


| 11345 P.M. 


Millions | 


Incidental Notes 


| Weight 104 Ib. (4.8 kg.); morphine 15 mg. subcu- 
taneously; nembutal go mg. intraper. 
| Under ether, burned hindquarters with gas flame 
| Nembutal 60 mg. 
| Skin pockets dissected in groins 


| Nembutal 30 mg. 


| Under brief ether, 
flanks 


burned area enlarged by searing 


| Blood very dark and condition acutely 


dangerous 
| Conjunctival 
improved 


scanty; 


reflex returns; heart and _ breathing 


| 12:50 A.M, 
| 1:15 A.M. 
| 1:30 A.M. 
| 3:30 A. 
3:50 A.M. 
| §:00 A.M. 
| A.M. 
| 6:00 A.M. 


| 2:30 P.M. 
| 3:00 P.M. 
| 8:00 P.M. 


| Specific gravity of urine 1012 
| Temp. 104°F.; very bloody diarrhea 
| Regained consciousness; nembutal 30 mg. 


| Tube shows stomach empty 


| Can stand feebly; drinks 300 cc. water; temp. 100°F.; 

| feces more watery and less bloody; weight 12 Ib. 
(5.4 kg.); returned to cage in fair condition 

| Sits up in cage weakly; temp. 102°F. 


| Same condition; feces without blood 


3 | Fouad dead. Autopsy: Only intense ‘ailaiiaten on medial surfaces of thighs. On lateral surfaces and 
|. over abdomen and flanks the skin is dry and dead and muscles are cooked more or less deeply. 
| Heart half filled; lungs congested, not edematous; liver and pancreas normal; spleen normal size but very 
| dark; kidneys slightly gelatinous on cut surface; adrenals congested and somewhat swollen. 
| Microscopic: Lung, marked engorgement; liver and pancreas normal; spleen; marked engorgement of 
| pulp; many follicles have early central necrosis. Kidney; convoluted tubules contain small amount of 
| albuminous material; other components normal. Adrenal; extreme engorgement of capillary bed; cells 
| of all layers extremely foamy, but especially in glomerular zone, where they have glassy clear appearance. 
| 


While the heart was still beating strongly, 
an intravenous injection of 300 cc. saline 
was given and produced the usual re- 
covery. Half an hour later 200 cc. more 
was injected, and after another half-hour 
the dog died from regurgitation and as- 
piration of water from the stomach, due to 
too deep narcosis. The only value of this 


Dog 381 (Table tv) was burned deeply with 
a gas flame over the hind legs, except that on 
the medial surfaces the attempt was made to 
produce only severe inflammation without 
necrosis. To increase the shock the abdomen 
and back were burned later, so that the total 
area of severe burning covered nearly half of 
the body. The collection of exudate from the 
groins will be described later. Saline injections 


Day | | 
peri- 
ment | | 
| 8.2 
2 | 12:10 A.M. 
8.6 
250 
| | 
250 
250 5.9 
coe | | 
| 250 
4 
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were begun when the animal was not actually 
dying but was obviously close to that point. 
The total infusion was 1,000 cc. in five and 
three-fourths hours, with an additional 250 cc. 
nine and one-half hours later, amounting to 
slightly over one-fourth of the body weight. The 
temporary reviving influence was as marked as 
in other forms of shock. Impending death was 
averted and life was preserved to some time 
between twenty and thirty-two hours from the 
beginning of treatment. The condition at the 
twentieth hour seemed so good that death over 
night was unexpected, but the intoxication con- 
nected with a deep burn of nearly half of the 
body surface may suffice for an explanation. 
The lungs and other organs showed none of the 
edema characteristic of excessive saline injec- 
tions, and whether the congestion should be 
attributed to shock or the other intoxication 
which is reputed to result from burns is 


undecided. 


COMMENTS 


The fluid and protein in a “wheal” can 
be resorbed through capillaries or lym- 
phatics, but burns introduce the new factor 


of escape of fluid outside the body through 


oozing or blisters. This loss of plasma 
protein through inflamed surfaces may be 
classed with the long familiar rice-water 
stools of cholera. Presumably there is de- 
pletion of the blood in cholera and restitu- 
tion of the lost protein would be beneficial. 
It is also probable that a few liters of 
plasma would maintain the normal blood 
volume and corpuscle percentage and yet 
would not be as life-saving as ten times the 
volume of salt solution. Even if more 
abundant stools carry off more protein 
they should not be suppressed by dehydra- 
tion. Here the mere normality of the 
plasma-corpuscle ratio does not prove 
absence of dehydration; an increased con- 
centration of plasma protein may glut the 
circulation with a fluid which escapes with 
difficulty, but the necessity for saving life 
is an abundance of salt solution which can 
escape easily from the vessels. 

This reasoning regarding cholera may 
also be applicable to burns. The present 
experiments were limited to showing that 
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the most extreme stage of shock from burns 
can be reversed and at least the acute stage 
tided over by saline solution in a manner 
equalling or surpassing anything that has 
ever been demonstrated for plasma. 


EXPERIMENTS WITH HEMORRHAGE 


Any delayed prostration or death from 
hemorrhage may rightly be designated 
as hemorrhagic shock. This condition can- 
not be limited within arbitrary standards 
but is widely variable, experimentally and 
clinically, according to the amounts of 
blood loss, time and other factors. The 
response to treatment varies accordingly. 
Inasmuch as blood loss beyond a certain 
point is irreplaceable by salt solution, it 
was inevitable that some failures of saline 
treatment should be encountered in this 
impure form of shock, especially under 
such extreme conditions as formulated by 
Huizenga, Brofman and Wiggers. There is 
greater clinical importance in showing that 
animals which are plainly dying from re- 
peated hemorrhages can under some con- 
ditions be benefited by massive saline 
infusions. 


Dog 378 (Table v) was bled from the carotid 
by degrees from 1:45 to 8 p.M., to the extent of 
485 cc. Wiggers emphasized the variable reac- 
tion of dogs to hemorrhage, but this bleeding 
amounted to about 7 per cent of the body 
weight as compared with the 5 per cent which 
most authors set as the requisite of slow hemor- 
rhage to produce fatal shock. The state of 
unconsciousness and moderate dyspnea per- 
sisted for three hours and would evidently have 
proved fatal soon. The opposing tendencies to 
blood dilution and concentration were pre- 
sumably responsible for keeping the corpuscle 
count practically unchanged around 5 million, 
but the flow from the ear vein became exces- 
sively scanty and dark. It seemed prudent to 
give an intravenous injection of 500 cc. of 
saline, which produced slight but not spectacu- 
lar improvement. One hour later a dangerous 
maneuver was risked, by withdrawing 125 cc. 
of blood from an animal already deep in hemor- 
rhagic shock. At the end of this bleeding the 
carotid flow was coming only in drops, and the 
gasping dyspnea gave warning of immediate 
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death. With the injection of 500 cc. of saline 
the animal soon regained consciousness and 
drank water copiously. Life continued for a 
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retically, it is incredible that loss of a large 
part of the corpuscle supply does not intro- 
duce a complication in the bodily reaction, 


TABLE V 
DOG 378 


Blood 
| With- | Saline, 


Day | 
of Ex- 
peri- 

ment | 


Red 
Cells, 


Ce. 


I 1:00 P.M. 
1:30 P.M. 
1:45 P.M. 
3:15 P.M, 
7:20 P.M. 
| 1:30 to 8:30 P.M. 
11:00 P.M. 


| P.M. 
12:15 A.M. 
12:20 to 12:30 A.M. 
3 to 5 A.M. 
6:30 A.M. 


| 6:00 P.M. 


| Q:00 A.M. 


Found dead. Autopsy: Pneumonia right lung; large amount of clear fluid in peritoneum; viscera negative; 


| 
}drawn,| Cc. | Millions | 


Incidental Notes 


| = 


| Weight 1434 lb. (6.7 kg.); nembutal 240 mg. 
| Brachial pressure 135/92 


| Nembutal 120 mg. 

| Unconscious, dyspneic 

| Ear blood dark and scanty; pulse weak; blood pressure 
| unobtainable 


| Regains consciousness; drinks 200 cc. water 

| Drinks 450 cc. water 

| Ear blood still scanty and dark; brachial pressure 150/0; 

| weight 1534 Ib. (7.1 kg.); returned to cage; able to 
stand 


distemper 


microscopic examination only of adrenal, which was normal. 


week longer, and it is uncertain whether the 
termination should be attributed more to 
chronic anemia or to respiratory infection due 
to the lowered resistance. 

Dog 377 was bled at intervals as shown in 
Table vi, to the extent of about 5 per cent of 
the body weight. Progressive weakness led to 
terminal apnea three and one-half hours after 
the final bleeding. The successive saline injec- 
tions brought progressive degrees of recovery. 
Chronic anemia then kept the animal weak. 
Treatment with saline injection and _ blood 
transfusion on the eighth day was too late, and 
death occurred during the following night. 


COMMENTS 


Hemorrhage has great practical im- 
portance as a cause or accompaniment of 
shock, but for theoretical study it intro- 
duces serious confusion, as illustrated by 
existing disputes in the literature. Theo- 


especially to a condition in which anoxia Is 
preéminent. Practically, there is no remedy 
for hemorrhage except transfusion with 
blood or an equivalent colloid solution. A 
crystalloid solution or any other remedy 
for simple shock may still leave the 
hemorrhagic case hopeless. But only study 
of the purer forms of shock makes it 
possible to comprehend that salt solution 
may be effective in late hemorrhagic 
shock, possibly even where transfusion 
fails, and then transfusion may be needed 
as an accessory to correct the hemorrhagic 
factor. 

Three incidental points are noteworthy: 
(1) Sustained elevation of blood pressure, 
which authors have failed to obtain in late 
hemorrhagic shock with transfusion or with 
inadequate saline injections, is sometimes 
obtainable with a sufficient volume of salt 


| 
| 
| 
Hour 
| | 
120 ) 
140 a | 5.0 
rors | 5.0 
Symptoms not much changed 
2 125 ra, Deere Extreme acute dyspnea; dying 
500 
Stands and walks, but refuses food 
| Has been eating with fair appetite; nasal discharge like 
| 
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solution, furnishing another illustration of circulating blood has an influence, and this 


the specific relation of sodium chloride to 
blood pressure. (2) In hemorrhage, both 


is lacking in hemorrhage. (3) In the 
absence of local damage, there is absence of 


TABLE VI 


DOG 377 


| Blood | | 

| With- | Saline, | Urine, | 

|drawn,| Cc. | Ce. 
Ce. 


Hour 


9:10 A.M. 
| 9:40 A.M. 
| 10:40 A.M. 
| 11:00 A.M. 
| 2:00 P.M. 


2:45 P.M. 
| 4:00 P.M. 
6:00 P.M. 


| 6:10 P.M. 

6:10 to 6:15 P.M. 
| 7:00 P.M, 

7:05 tO 7:15 P.M. 
| 8:30 P.M. 


8:45 P.M. 
| 10:15 P.M. 
| 10:45 to II P.M. 


| 12:30 A.M. 
| 3 to 5 A.M. 
6:00 A.M. 


| 3 P.M. 


Cells, | 
| Millions | 


Red 


Incidental Notes 


| 
| 
| 


Nembutal 240 mg.; weight 2014 Ib. (9.3 kg.) 


| Nembutal 60 mg. 
| Pulse 240; resp. 24, deep and labored; brachia 
systolic pressure 174 mm. 
Acute followed by quiet dyspnea 
| Brachial systolic pressure 84 mm. 
Unconscious, dyspneic. Good conjunctival re- 
flex; ear blood dark and scanty 
Sudden terminal rigor; apnea 
| Sunken eyes fill out; spontaneous winking 
| Slight consciousness 
First urine; specific gravity 1016 
Running movements and crying; urine specific 
gravity 1013; systolic brachial pressure 158 
| Ear blood more abundant but still dark; stands 
drunkenly; drinks 300 cc. water 
Urine specific gravity 1012 


Crawls but cannot stand; drinks 500 cc. water 
| Walks feebly; drinks 1200 cc. water 
| Systolic brachial pressure 166. Returned to cage; 


| Acts well except for great weakness; eats 
| nothing 


200 


| 9:00 A.M. 


6:00 P.M. 100 


.g | Dyspneic; too weak to stand; temp. 100°F., has 
| eaten nothing since experiment; 100 cc. normal 
| dog blood injected with saline at 9 A.M. and 6 P.M. 


| Found dead. Lungs and other viscera negative; no ascites. 
| Microscopy only of adrenal, in which it is noted only that glomerular zone is narrow, fascicular zone wide, 
reticular zone normal in width but having foamy cells with scanty pigment. 


| 


plasma and corpuscles are hopelessly lost. 
The exudate in a severely traumatized area 
coagulates and can be only slowly resolved, 
but serum is free with its proteins; and in a 
less injured area or around the periphery of 
severe injury the coagulable exudate does 
not clot, so that there can be practical 
benefit in the rather rapid recovery of these 
materials through the lymphatics. Theo- 
retically as well as practically, the equilib- 
rium between the exudate and _ the 


increased capillary permeability with 
hemorrhage, as shown by the very slight 
gain of body weight with the large saline 
infusions. The longest and severest anoxia 
makes no such change in the capillaries, 
or else it is immediately cured by the treat- 
ment. The tendency to exudation in special 
areas, such as the lungs, may be classed 
among the phenomena of circulatory fail- 
ure. The late ascites in dog 378 may be 
interpreted as an anasarca from prolonged 


Day 
of Ex- | 
peri- 
ment | 
150 
5.4 
150 
5.8 
4 
1450 
5.9 
| 
500 
3.3 
500 280 
390 
500 320 
| wags tail feebly; wt. 21 Ib. (9.5 kg.) 
| 
» 
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impoverishment of blood proteins even in 
the dog, and in man this tendency is greater. 
In both hemorrhage and shock, all 
authors have agreed that salt solution is 
temporarily beneficial but it leaves the 
circulation very quickly. This being so, 
there must be room in the circulation for 
more salt solution, and the question arises 
why nobody has ever attempted to prolong 
the benefit by continuing the injection. 
Excretion through the urine is limited, and 
apparently everybody has had a dread of 
drowning a patient in edema, and recently 
an added fear of washing protein out of the 
circulation. These experiments show that 
the leakage of a crystalloid solution is not 
unlimited, but that a new equilibrium is 
finally reached between blood and tissue 
fluids which provides a sufficient volume of 
circulation to maintain life for a consider- 
able time. A double possibility, that this 
blood volume is actually greater than 
normal and/or that the smallest blood 
vessels are abnormally relaxed, is sug- 
gested by the profuse flow of thin bright 
blood from a cut ear vein. Obviously the 
quantity of blood loss for which this com- 
pensation suffices is limited, for the re- 
duction to absurdity would be in the 
supposition of preserving life without either 
plasma or corpuscles. In practice the plan 
may be harmful if it increases a bleeding 
that is still in progress. The experimental 
suggestion, however, is that with saline 
infusions there may be a zone of temporary 
safety between fatal hemorrhage on the one 
hand and pulmonary edema on the other. 
In summary, two lessons may be drawn 
from these experiments: (1) In hemor- 
rhage, just as in the forms of shock pre- 
viously studied, there is an alteration of 
such a nature that large saline infusions 
are not quantitatively lost from the blood 
stream within twenty-four hours as they 
are in normal animals, but on the contrary 
they may provide a volume of dilute blood 
sufficient to maintain life for hours or 
days. Theoretical explanations based either 
on a toxin or a continuing absorption of a 
mass of edema, which could be suggested in 
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traumatic shock, are excluded in hemor- 
rhage. (2) In practice, even if this new 
abnormal equilibrium between blood and 
tissues should in itself be ultimately fatal, 
it may sometimes preserve life through an 
emergency or shock period until it is 
possible to obtain the real cure for hemor- 
rhage, namely, transfusion. 


PATHOLOGICAL OBSERVATIONS* 


In only one instance was there a report 
of completely normal lung, liver, kidney, 
spleen, pancreas and adrenal. This was in a 
dog which had been subjected to severe 
shock by ligation of both hind legs for 
nine and one-fourth hours, and had been 
successfully treated by immediate refriger- 
ation of the hind legs (with intermittent 
tourniquet applications) and moderate 
fluid administration by stomach and intra- 
venously during thirty hours. The dog was 
killed thirty hours after termination of this 
treatment. 

The other animals were those which died 
from excessive saline injections, or from 
aspiration or other accidents. The findings 
in general may be summarized as follows: 

The lungs were reported normal in only 
three instances namely, dog 3617 in which 
hemoconcentration was prevented from the 
outset, another dog in which death was 
long delayed but not prevented by local 
refrigeration, and one accidental death in 
the midst of the saline injection treatment. 
The others showed various degrees of con- 
gestion and edema, which were the usual 
cause of death. 

The liver (which usually appeared large, 
sometimes wet and more or less congested 
in gross) was sometimes normal and some- 
times described as having “the entire 
capillary bed extremely engorged.” 

The kidneys (which were grossly more or 
less wet) were reported as either normal or 
containing a little detritus in the tubules. 


* Cordial thanks are due to Dr. James R. Lisa of the 
City Hospital, New York, for microscopic examina- 
tions of the principal viscera of sixteen dogs that were 
treated for shock. 

t Am. J. Surg.; 61: 79-92, 1943. 
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The spleen (which was never enlarged 
but frequently very dark) received the 
following descriptions in different animals: 
(1) normal, (2) engorged, (3) frequently a 
peculiar empty state of distended capil- 
laries and sinuses and (4) with a little 
central necrosis in follicles. 

The pancreas (which in gross might be 
normal or enveloped in an enormous clear 
edema of the areolar tissue) was always 
microscopically normal. The absence of any 
suggestion of the hydropic island cells 
characteristic of diabetes was interesting 
under these conditions of extreme edema. 

The adrenals were examined carefully 
for any sign of abnormality in connection 
with the short or long periods of shock, 
burn, hemorrhage, etc. Grossly, there was 
sometimes a suspicion of shrinkage of the 
cortex. Microscopically, the medulla was 
always normal. The descriptions of the 
cortex included variations in the width of 
the three zones, in the clear or foamy 
appearance or the pigment content of the 
cells, but no consistent correlation with 
either the shock or the sodium chloride in- 
fusions was apparent. 

Congestion of the intestinal mucosa is 
one of the most striking anatomic phe- 
nomenon in shock, occurring more mark- 
edly in the dog and other laboratory species 
than in man, and reaching a degree which 
is clearly recognizable by gross examina- 
tion. This congestion in the duodenum and 
lower colon or rectum may, as described by 
Moon, be so intense that the mucous mem- 
brane looks like red velvet. The bloody 
exudation appears as fluid in the bowel and 
as the characteristic bloody diarrhea of 
shocked animals. This process may extend 
in variable degree to the stomach, jejunum 
and other parts of the alimentary canal. 
Gross examinations of this series and of 
many other animals have shown all degrees, 
ranging from the full characteristic con- 
gestion to absence of visible congestion. 
The time and thoroughness of the treat- 
ment seem to be the decisive factors. The 
anatomic alterations correspond to the 
changes in the diarrhea, which under saline 
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treatment increases in quantity but ceases 
to be bloody. There may seem to be a con- 
trast between the clearing up of engorge- 
ment in the intestine and the failure to 
clear it up in the lungs, but in reality the 
process is probably similar. In the intestine 
a more scanty bloody exudate is replaced 
by a more copious watery one. In the lungs 
likewise the bloody pneumonia-like en- 
gorgement is more or less converted into 
simple edema. 

The total anatomic findings may be 
summarized as a mixture of residues from 
incompletely controlled shock and conse- 
quences of excessive fluid injections. In pro- 
portion as shock Is prevented or controlled 
by the treatment, the pathologic changes 
are also abolished. 


CHEMICAL OBSERVATIONS* 


Dog 267¢ at autopsy had non-protein nitro- 
gen 33 mg. per cent, and the protein content 
was 3.6 per cent in the plasma and 1.4 per cent 
in the edema fluid. 

Dog 376 (Table vit) showed the following 
at autopsy: 


Non- | 
| pro- | | 
__tein | Pro- | Speci-| Total | re 
Nitro-) tein, | fic | Solids,| Pp 
| Fer 
gen | Per |Grav-| Per | Ce 
mg., | Cent | ity | Cent | — 
Per | | | 
Cent | 
| | | 
Plasma..........| 43 3.7 | 1032 | 3.87 | 
5.0 | 1021 0.49 


Exudate.........| | 


Two dogs died with severe anemia eight days 
after large saline injections for hemorrhage and 
shock (Tables v and v1). In samples taken on 
the last day of life, the plasma of dog 377 con- 
tained 60 mg. per cent non-protein nitrogen 
and 7.0 per cent protein, and that of dog 378 
contained 23 mg. per cent non-protein nitrogen 


* Through the courtesy of Dr. Lisa, protein analyses 
of oxalated samples of plasma and exudates were per- 
formed by Mr. Max Friedman in the chemical labora- 
tory of the City Hospital. Thanks are also due to Dr. 
Israel S. Kleiner of the New York Medical College for 
the determinations of specific gravity, total solids and 
ash content of heparinized samples. 

t Am. J. Surg., 61: 92, 1943. 
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and 5.1 per cent protein. There appears to have The skin inflamed by burning was dissected 
been more rapid and successful restoration of up to form subcutaneous inguinal pockets in 
plasma than of corpuscles, and the deleterious dog 381 (Table 1v), and the exudate was col- 


TABLE VII 
DOG 376 
| | 
| Red 


Mou Plasma,| Urine, | Celjs, | Incidental Notes 
Ce. | Ce. 
| Millions | 


Weight 12 Ib. (5.45 kg.); nembutal 240 mg. 
| Hind legs ligated 
| 10:00 A.M, Nembutal 120 mg. 
| 3:45 P.M. ee, era Tourniquets removed (7 hr.) 
| 4:45 P.M. | Brachial blood pressure unobtainable 
| 5:15 P.M. rae, Ger lee: | Very weak, apathetic; ear blood dark and scanty 
| 5:20 tO $:30 P.M. 
| $:35 P.M. 
| 6:00 P.M. 
| 6:45 P.M. 
| 7:15 P.M. 
| P.M. 
| 9:30 P.M. 
| 9:45 P.M. 


Symptoms unchanged, except better breathing 
Unable to stand; brachial pressure unobtainable 
Vomits a little mucus 
Gradual general improvement; * defibrinated blood 
instead of plasma 
| 10:30 P.M. ee re | an Can barely stand; drinks 250 cc. water 
| 11:45 P.M. i ora Ear blood dark, scanty 


2 | 1:00 A.M. Paes | Weaker again; violent heart action 
| 1:45 A.M. Improved; sits up feebly 

Drinks 200 cc. water 

Large hard swelling of hind legs 

Gradually able to stand ond walk; brachial pressure 
unobtainable; weight 1314 Ib. (6.1 kg.); returned to 
cage 

Spastic; inco-ordination prevents standing 

Same; cannot drink, given 250 cc. water by tube 


| 2:00 A.M. 
| 3:00 A.M. 
5 tO A.M. 


1:30 P.M. 
| 6:00 P.M. 


3 | 7:00 P.M. | | Increased spasticity; water 250 cc. by tube 
| 1:00 P.M. is eee | Lies flat, dimly conscious, evidently dying; temp. 102°F., 
| large edema thighs to ribs 
| Saline 500 cc. injected in jugular. Nearly empty vein 
fills; heart stronger 


| 1:20 to 1:30 P.M. 
| 
| 2:00 P.M. 
3:00 P.M. 4.5 Dyspnea increasing 
| Saline 500 ce. injected in jugular 
| 
| 


| 3:15 to 3:30 P.M. 
Died; count made on heart blood. 


| 4:10 P.M. | 5.4 


Autopsy: Lungs edematous and intensely congested. Liver dark; dry rather than wet; kidneys wet; spleen 


exceptionally small. 
Microscopic: Liver and adrenal normal; spleen “looks empty of blood; the blood sinuses are dilated but con- 


tain few cells.” 


effect of a deficit of corpuscles seems to have lected with a spoon. Between collections the 
been greater than most recent writers have skin edges were held together by towel clips. 
assumed. This result, which is encouraging as_ A blood sample at 8 p.m. contained 41 mg. per 
regards rebuilding of plasma proteins after cent non-protein nitrogen and 6.1 per cent 
saline infusions, might be surpassed in trau- plasma protein. The exudate collected from 
matic shock in which there is the opportunity 6 p.m. to the beginning of the saline injection at 
for resorption from the “wheal.” 11:45 P.M. was very thick and bloody; the total 


Day 
of Ex- 
peri- | 
ment | 
| 
I 
2 


Q2 American Journal of Surgery 


for the two groins was 8 cc., and the protein 
content was 9.9 per cent, evidently explained 
partly by the admixture of cells. Following the 
saline injections the exudate became visibly 
thinner, more abundant and less bloody. A 
blood sample at 4:30 A.M. contained 32 mg. 
per cent non-protein nitrogen and 4.0 per cent 
plasma protein. The exudate collected from 
11:45 P.M. to 5 A.M. totalled 11 cc., and con- 
tained 8.0 per cent protein. While this flushing 
out of plasma protein was trivial, there could 
doubtless be a much greater increase from 
saline infusions in cases with greater exudates 
from larger surfaces. 

Two experiments were performed for this 
special purpose in the shock produced by 
ligation of legs. 

Dog 380, weighing 6.8 kilograms, had tourni- 
quets on both hind legs for five and one-half 
hours. The subcutaneous pockets were formed 
as usual by a short incision and then lifting up 
the entire inguinal skin by blunt dissection 
without hemorrhage. Collection of the exudate 
was begun at 2:15 P.M., which was two and one- 
fourth hours after removal of the tourniquets. 

Saline injections were begun with 500 cc. at 
6:20 p.M., when the condition was rather criti- 
cal. This injection was repeated at 7:30 P.M. 
and at 1:00 A.M. The dog also drank 500 cc. of 
water at midnight. The swelling of the hind 
legs was greatly increased by the injections, but 
the increase of free fluid in the groin was not 
great. The percentage of protein in this fluid 
was not greatly decreased with the injections 
as compared with the last preceding period. 
Both increased blood volume and the passage 
of protein into the swollen hindleg tissues can 
explain the marked fall in the plasma protein 
percentage. 


poG 380 
Blood 
Non- | 
Red | protein | Plasma | Plasma 
Time Cells Nitro- | Protein, | Specific 
Millions | gen Mg.,/ Per Cent! Gravity 
Per Cent 
4:00 P.M...... 8.2 
6:15 P.M...... 9.3 48 5.0 
7.4 
8:00 P.M...... 6.6 40 2.6 1018 
12:45 A.M...... 5.6 
[316 A.M...... 31 2.0 1013 
2:00 A.M...... 4.8 37 3.1 | 
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Exudate 
Protein} Red 
Time Character — Per Cells 
Cent | Millions 
2:15 to 4 P.M.....| Bloody, 5 8.2 a.1 
thick | 
4 to 6:15 p.M....| Same 2.8 
6:15 to 8 p.m....| Thinner, 6 | 3.7 
hemo- 
lyzed 
8 p.M. to 1:15 A.M.| Thinner, 9 
less red 
1:16 to2A.M....| Thinner 5 3.9 | Rare 


To test whether the thinning of the exudate 
was merely a spontaneous occurrence with 
time, as the intensity of the inflammation sub- 
sided, the experiment was repeated with a 
modification. 


DOG 382 
Blood 
| Red | | 
Time | Cells | Nitro- — 
| Millions Der 
Cent | 
om) 
| 
| 6.6 | 
| 
5.6 | 
4:8 | 29 2.2 
Exudate 
| | Volume | Protei 
Volume | Protein, 
Time Ce. Per 
5:30 to 8:30 p.M.......| Thin, Be | 3.8 
slightly | | 
turbid | 
8:30 to 11:30 P.M...... |Same | 12 | 4.5 
11:30 P.M. to 4:45 A.M.| Thinner | , | £4 
| | 


Dog 382, weighing 4.8 kilograms, had circu- 
latory stasis of the hind legs for five and one- 
fourth hours. Saline (125 cc.) was injected 
intravenously soon after the tourniquets were 
applied, and 250 cc. shortly before they were 
removed. With the first swelling of the legs not 


« 

| 
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a drop of fluid appeared in the inguinal pockets, 
and the collection of exudate could begin only 
one hour after the tourniquet removal (5:30 
p.M.). From the beginning the exudate was far 
more clear and copious than in the preceding 
experiment without saline injections. The pro- 
tein percentage nevertheless was not far below 
that of the blood plasma, and the two fell in 
parallel in consequence of additional saline in- 
jections of 125 cc. at 5:25 P.M., 250 cc. at 
11:35 P.M., 250 cc. at 1:20 A.M., and 125 cc. at 
2:35 A.M. 


The therapeutic result was unexpectedly 
poor. There had been some expectation 
that the preliminary saline injections, be- 
ginning during the ligation period, would 
aid in preventing shock by providing an 
advance supply of fluid. The dog was weak 
and dyspneic notwithstanding the preven- 
tion of hemoconcentration and died at 
5:30 A.M. The autopsy showed ascites and 
unusually intense pulmonary edema and a 
congestion amounting to hepatization in 
some lobes. It was proved with the tube 
that the stomach was empty from begin- 
ning to end of the treatment, but an aspira- 
tion during the ligation period is not 
excluded though improbable. Apart from 
such an accident, there is surprising simi- 
larity with a case reported by Keating, 
Rynearson and Power, in which a woman 
had exceptional difficulties after strenuous 
saline preoperative preparation. As there is 
poor absorption of fluid from the tissues in 
shock, it is theoretically possible that pre- 
liminary saline injections may overload the 
vital organs with fluid which only em- 
barrasses them when shock begins. Further 
experimentation might decide. 

Various observations have shown that 
the large clear exudates following the saline 
injections do not coagulate in the living 
tissues, but do coagulate after death or 
after collection unless oxalated or heparin- 
ized. Therefore, though the passage of more 
protein out of the circulation is confirmed, 
the exudate remains as a fluid mass in 
osmotic equilibrium with the blood and as 
a reservoir of recoverable protein by ab- 
sorption through the lymphatics. 
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PLASMA INJECTIONS 


For completeness, plasma and other fluids 
should be compared with the plain physio- 
logical saline, and the question of the effect 
of plasma in the reputedly irreversible stage 
of shock should be reopened. Quantities of 
plasma or any other colloid solution, com- 
parable to the saline volume in these experi- 
ments, cannot possibly be tolerated by the 
organism. Therefore, an experiment was 
performed with heparinized dog plasma ad- 
ministered in such quantities as would con- 
form with the physiological standard which 
was found optimal in the saline experi- 
ments, namely, to prevent the rise in 
erythrocyte counts or hold it within moder- 
ate bounds. 


Dog 376 (Table vir) developed rapidly pro- 
gressive shock after a seven-hour ligation of 
both hind legs. Within one and one-half hours 
the condition was serious as shown by the blood 
count and symptoms, but it was not planned 
to await the agonal stage. Plasma was therefore 
injected in such amounts as would hold down 
the corpuscle counts to a little above normal. 
(For comparison, it may be recalled that un- 
treated animals never die from leg ligations 
unless the shock is severe enough to raise the 
corpuscle counts by far more than 2 millions.) 
The total of plasma injected was 675 cc. during 
twelve hours. 

The dog, which could scarcely have lived 
two hours longer, had a survival of over twenty 
hours which could be credited to the plasma. 
Various effects were different from those found 
with the larger volumes of saline. Plasma gave 
no such quick and dramatic recovery. The veins 
were not so well filled. The flow from the ear 
veins was never profuse. The blood remained 
abnormally dark, signifying continuance of 
anoxia in a diminished degree, and the venous 
blood never acquired an arterial color as with 
saline. Drinking and absorption of water (which 
is impossible in severe shock) became possible, 
and the thirst was not much different than with 
saline. The later state, when spasticity was 
more prominent than weakness, was different 
from anything seen with saline. There is a 
possibility that this condition and also the fatal 
outcome may have been due to something con- 
nected with the makeshift preparation of the 
plasma. 
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About twenty hours after the first plasma 
injection the dog was obviously near the point 
of death. Judging from the dyspnea, the pulmo- 
nary engorgement was already present. There- 
fore, two injections, each of 500 cc. saline, were 
given in order to learn whether this treatment 
could still save. Life was prolonged nearly three 
hours, probably as a mere result of increased 
blood volume. The course of symptoms together 
with the autopsy made it seem probable that 
the pulmonary congestion of shock was never 
cleared up, but on the contrary the plasma 
injections furnished time and material for it to 
reach a more severe grade. 

The edema of the hind parts, though not as 
extreme as with the larger saline injections, 
appeared fully as great as with an equal volume 
of saline. The comparative analyses already 
given above showed 5 per cent protein in the 
exudate as compared with 3.7 per cent in the 
plasma, a difference which is doubtless ex- 
plained by the saline injections shortly before 


death. 


COMMENTS 


An assertion of the superiority of salt 
solution over plasma is based primarily 
upon the published reports of other au- 
thors as controls, t.e., the observed bene- 
fits from saline injections are greater than 
those described by other authors with 
plasma. Although many of the failures in the 
literature seem to be explainable by narcotic 
poisoning or other technical faults, never- 
theless the few experiments with plasma 
which were possible under the conditions 
surrounding this research furnish partial cor- 
roboration of these reports by others in the 
following respects: (1) Animals in the act 
of dying from shock can be restored by 
transfusion of blood or plasma to a greater 
degree and for a longer time than these 
writers have stated. Extreme tests (not de- 
tailed here) with intentional delay after 
breathing had ceased and until the heart 
had almost stopped, showed distinctly 
prompter and more decisive resuscitation 
with physiological saline than with plasma. 
(2) The saline solution accomplishes a bet- 
ter elevation of blood pressure, a freer 
restoration of diuresis, and (as far as can 
be judged by the color of the blood) greater 
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relief of anoxia than plasma. (3) The dilu- 
tion of the blood with large saline injections 
is obviously prevented by using blood or 
plasma, but not beneficially, because the 
survival with saline has been longer. (4) 
Exudation into the injured area is slower 
and smaller with plasma than with saline 
injections. This hindrance to the passage of 
fluid to the tissues which need it may be 
one harmful effect of the colloids. Blood 
counts are made undependable as an in- 
dex of hemoconcentration or dehydration. 
There are also some indications that the 
blood volume and circulation time are 
maintained by saline as well as or better 
than by plasma. (5) With either plasma or 
saline injections, death comes typically 
from the lungs, on account of either a 
specific toxin or a cumulative circulatory 
failure. It is not true that blood or plasma 
has the slightest advantage over saline in 
preventing this pulmonary death. On the 
contrary, the greater embarrassment caused 
by the thick colloid exudate as compared 
with the thinner edema fluid seems to fur- 
nish the principal reason why the saline- 
injected animals live longer. 

In contradiction to the universally ac- 
cepted teaching, it must be concluded that 
hypoproteinemia and colloids in general 
have nothing whatsoever to do with shock. 
The shocked animal or patient never dies 
from hypoproteinemia. Very marked de- 
grees of hypoproteinemia are known clini- 
cally to be tolerated for very long periods 
with no symptoms resembling shock. The 
prevailing ideas have given origin to a cur- 
rent crop of clinical reports of poor resist- 
ance to surgical shock in patients with 
hypoproteinemia, and improvement of re- 
sistance by building up the blood proteins. 
But it is easy to prove (as | published in 
1939) that animals which are weak or un- 
well from any cause whatever have reduced 
resistance to shock, even if they have fully 
normal blood composition. Hypoprotein- 
emia, either as a cause or as an indication 
of a poor constitutional state, obviously 
ranks among the conditions of impaired 
resistance, but this fact does not imply any 
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specific relationship between hypoprotein- 
emia and shock. The prevailing errors are a 
direct continuation of the misconceptions 
dating from the first World War. 


WATER, GLUCOSE, VARIOUS ANIONS 


The general trend of this work may 
appear to be to make shock almost 
synonymous with dehydration. Therefore, 
a trial was made by injecting 5 per cent 
glucose solution intravenously in a dog in 
the very late stage of shock following leg 
ligation. Slight dyspnea and then death 
occurred before an injection of 100 cc. 
could be finished, and an immediate 
change to hypertonic sodium chloride solu- 
tion vas ineffectual. In another dog, like- 
wise in extreme shock, the solution of 5 per 
cent glucose in water was tried more 
slowly; danger signs developed and the 
animal was saved by a quick change to 
physiological saline. The only way of 
giving water by vein is in some such form 
as the glucose solution. The glucose is not 
to be considered toxic. It can doubtless be 
added to salt solution and also given with- 
out salt whenever there is a specific need 
for water and nourishment. But animals 
nearly at the point of death from shock are 
in an extremely sensitive condition, and 
their response proves that the specific need 
in shock is not for water or glucose but for 
sodium chloride solution. 

Likewise, plasma containing any con- 
siderable quantity of sodium citrate proved 
fatal in the last stages of shock, and a 
change to simple saline solution could not 
revive the animal. The precipitation of 
calcium, which Moon mentions, may not be 
the whole explanation; at least, shocked 
animals have died when normal animals 
took the same quantity of the same plasma 
without apparent harm. I have suspected 
citrate (and likewise lactate) as a source 
of sodium bicarbonate, for reasons stated 
below. Some failures of plasma treatment 
may conceivably be due to the custom, 
especially among clinicians, of using c- 
trated mixtures. 

The reviewers refer to sodium bicarbon- 
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ate injections for the supposed acidosis of 
shock, and the early encouragement fol- 
lowed by abandonment. It may have minor 
value in small amounts as a source of 
sodium. The belief in a reduction in the 
percentage of bicarbonate in the plasma 
as an index of acidosis is an example of an 
error implanted in the literature without 
any proof and giving rise to widespread and 
long continued misconceptions. I have re- 
ferred elsewhere (Allen, d) to experiments 
which were performed long ago but could 
not be published, in which dogs were bled 
just enough to cause dyspnea and the 
reduction of plasma bicarbonate thus 
produced (Mason and Hellman) was com- 
pensated by a sodium bicarbonate injec- 
tion. The repetition of this process resulted 
finally in death from alkalosis with normal 
plasma bicarbonate content. With the 
migration of sodium in shock, there is no 
evidence that a fall of bicarbonate is on 
any different basis than the fall of sodium 
chloride in the plasma. Because of the 
impression from the above mentioned 
experiments that any considerable quan- 
tity of sodium bicarbonate would be fatal 
in severe shock, no such injections were 
tried. Also, although there are valid 
studies on the role of the sodium ion, and | 
recognized its special relation to hyper- 
tension as long ago as 1925, (Allen, a) it 
seems scarcely proper to refer to the 
chlorine ton as indifferent if no other 
anion can be successfully substituted for it. 
The results in shock are, therefore, at- 
tributed distinctly to the chloride of 
sodium until some other sodium com- 
pound can be proved similarly effective. 


ADRENAL CORTEX—POTASSIUM 


Scudder’s book may be cited as a 
sufficient example of the literature which 
stresses these factors and advocates therapy 
with adrenal cortical extract. Superficial 
resemblances between adrenal cortical fail- 
ure and shock are found in: (1) the clinical 
symptoms, (2) the occasional increased 
concentration of potassium and reduced 
concentration of sodium in the blood, and 
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(3) the benefit of sodium chloride adminis- 
tration in both conditions. 

It is proper to criticize wasteful expen- 
sive data, which serve only to burden other 
workers with the task of disproving 
irrational theories. The status of the theory 
of adrenal cortical deficiency in shock may 
be summarized as follows: 

1. As Moon has pointed out, Rogoff and 
Stewart in 1926 and 1928 showed that dogs 
lived an average of seven days after com- 
plete adrenalectomy. It therefore is scarcely 
reasonable that shock, which is capable of 
killing within less than twenty-four hours, 
can be explained by adrenal cortical failure. 

2. The possibility that adrenal cortical 
deficiency may be a contributory factor, 
or that resistance may be increased by an 
added supply of the cortical hormone, has 
been tested by a number of authors using a 
variety of preparations. The most recent 
publications (Keating, Rynearson and 
Power, Koster and Kasman, Bourque, 
Haternis and Glassco, Huizenga, Brofman 
and Wiggers, Prinzmetal) prove with 
apparent conclusiveness that these ex- 
tracts are valueless in shock treatment. 
Furthermore, a combined treatment with 
extract and salt is known to help adrenal- 
ectomized animals. My experiments showed 
that saline administration markedly re- 
lieves shock, but in the severest cases the 
benefit is temporary and death is merely 
delayed. Something else is clearly needed 
to reinforce the benefit of the saline injec- 
tions or counteract their danger, and it was 
natural to inquire whether any adrenal 
preparation might serve this purpose. 
According to my experience published in 
1939, eschatin was useless or harmful in 
shocked rats. Recently two dogs in shock 
following leg ligations were treated with 
adrenal cortical extract. When this failed 
to retard the progress of the condition as 
judged by red cell counts and clinical 
symptoms, saline infusions were given 
along with additional extract. In com- 
parison with the large number of available 
controls, it seemed obvious that small 
doses of the extract were useless and larger 
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doses shortened survival. For further in- 
formation, one shocked dog was treated 
with continuous large saline infusions, to 
which adrenalin was added in concentra- 
tion of 1/500,000. If vasodilatation was 
present, it was not beneficially affected; 
pulmonary edema was not prevented and 
survival was shortened. These few experi- 
ments serve to strengthen my former con- 
clusion that all adrenal preparations are 
useless or harmful in the treatment of 
shock. 

3. The superficial symptoms and the 
benefit of salt administration are mislead- 
ing resemblances between conditions which 
are physiological opposites. After adrenal- 
ectomy, electrolytes flow off in the urine in 
such excess that the blood and then the 
tissues are depleted. In shock, there is an 
abnormal passage of fluid and electrolytes 
from the blood into the damaged tissues, 
and the discharge through the urine is 
diminished or stopped. Salt administration 
in adrenal deficiency compensates for the 
excessive urinary loss of salt. Salt solution 
administered in shock is primarily taken up 
by the injured tissues, and the renal excre- 
tion is not sufficient to prevent hemodilu- 
tion. In other words, the increased passage 
of electrolytes through vessel walls is in 
opposite directions in shock and in adrenal 
deficiency. The hemoconcentration of shock 
is easily obviated by saline injections, but 
the hydremic plethora and edema of lungs 
and tissues should be relieved by some- 
thing which assists in elimination of the 
surplus water and salt, not by anything 
which conduces to retention. The numer- 
ous symptomatic resemblances listed by 
Swingle and others between adrenalectomy 
and shock may be explained by the factor 
which they have in common, namely, loss 
of fluid and electrolytes from the blood in 
connection with circulatory failure and 
capillary atony. But it is astonishing that 
nobody has recognized the physiological 
oppositeness of the two conditions, inas- 
much as the fluid-electrolyte migration is 
in opposite directions. Therefore, adrenal 
failure should not be designated as shock, 
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and to treat shock as if it were adrenal 
deficiency is irrational. 

As regards the sodium-potassium ratio, 
it must be recognized that the fall in 
sodium and rise in potassium are incon- 
stant and usually slight, also that Swingle 
and collaborators were evidently correct in 
their original view that the increased per- 
centages of both potassium and calcium 
are merely incidental to hemoconcentra- 
tion. The fact mentioned by Sollman, that 
the depressant action of potasstum depends 
not on the absolute dose but on the con- 
centration and the ratio to other ions, 
evidently explains the widely different 
lethal doses found by Scudder and earlier 
writers, according to speed of injection and 
other variables. Without citing the publi- 
cations which discredit potassium intoxi- 
cation as a factor in shock, an account will 
be given of a rudimentary type of tests in 
shocked animals which might have saved 
the setting up of the potassium theory in 
the first place. 

First, Ringer solution (with the potas- 
sium chloride content ranging from 100 to 
240 mg. per liter) gives results in shock 
indistinguishable from those of plain saline. 
Evidently the considerable quantities of 
potassium introduced with injections of 
one-fourth to one-half of the body weight, 
and likewise the calcium content, are 
immaterial for good or evil. 

A test of the toxicity of potassium alone 
in shock was performed as follows: Both 
hind legs of a dog were ligated for six and 
one-fourth hours. In the ensuing forty-five 
minutes the red cell count rose to 7.6 
millions and the dog was apathetic but 
conscious. An intravenous injection of 20 
cc. of I per cent potassium chloride solution 
was then given slowly during five minutes. 
After another forty-five minutes the injec- 
tion was repeated. Each time there was 
temporary dyspnea followed by some 
inhibition of respiration and later recovery. 
After the same interval, a third injection 
was given more rapidly. Dyspnea was 
followed by danger signs. Before the heart 
and respiration stopped, 400 cc. of physio- 
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logical sodium chloride solution was rapidly 
injected into the vein, without any effect 
in preventing immediate death. At autopsy 
the heart was distended with blood, the 
lungs were congested but the other viscera 
were normal. In particular, the entire in- 
testine was free from the characteristic 
congestion of shock. Besides this, the 
failure of sodium chloride injection in the 
terminal stage is a cardinal distinction 
between potassium poisoning and shock. 
As potassium always occurs in the extra- 
cellular body fluids in association with a 
much higher concentration of sodium, the 
next injections were performed with 
sodium-potassium mixtures. 


Dog 407, weighing 6 kilograms, had tourni- 
quets on both hind legs from midnight to 
6:15 A.M. (six and one-fourth hours). One hour 
later, weakness and apathy were well marked. 
The solution for intravenous injection con- 
tained 8 Gm. sodium chloride and 1 Gm. 
potassium chloride per liter. Fairly rapid injec- 
tions of 100 cc. each were given at 7:15, 7:45, 
8:30 and 10:20 A.M., and 12:15, 12:45, 1:00 and 
7:40 P.M. (total 800 cc. = 800 mg. potassium 
chloride). The shock symptoms were thus pro- 
gressively lessened. The erythrocyte counts 
were kept between 5.4 and 5.9 million until 
noon, then fell to a minimum of 3.6 million at 
5 P.M. and rose to 4.5 million at 7:30 P.M. 
Bleeding from the ear veins became almost as 
profuse as with pure sodium chloride solution, 
but instead of being bright red the color re- 
mained very dark. Weakness and depression 
were more persistent. Water drinking amounted 
to 210 cc. Diuresis was less than with plain 
saline, the total urine for the period being 65 cc. 
Except for some persistent apathy, the condi- 
tion at 8:30 P.M. seemed to promise safety for 
the night. But next morning the dog was found 
dead, with edema and congestion of the lungs, 
heart nearly empty, other viscera normal, and 
in particular no sign of intestinal congestion or 
hemorrhage. There was no free fluid in the 
serous cavities, and the edema of the hind legs 
seemed about the same as with ordinary saline 
injections. 

Two carotid blood samples taken during life 
furnished somewhat hemolytic serum.* A sam- 


* Acknowledgment is due to Dr. Paul Riedel, of the 
chemical laboratory of Bellevue Hospital, for potas- 
sium analyses. 
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ple at 10:35 A.M., about fifteen minutes after 
the third intravenous injection, contained 31.5 
mg. per cent of potassium. The sample at 
7:55 P.M., about fifteen minutes after the final 
injection, contained 23.1 mg. per cent of po- 
tassium. Accordingly, there seemed to be no 
progressive increase of potassium concentra- 
tion. In comparison with untreated animals, 
survival was greatly prolonged by the po- 
tassium-containing injections. Death appeared 
to be due entirely to pulmonary edema. 

Dog 405, weighing 7.3 kilograms, had as- 
phyxia of both hind legs from 9:15 A.M. to 
2:30 P.M. (five and one-fourth hours). By 5 P.M. 
the erythrocyte count had risen to 8 million, 
and the apathy was such that the jugular and 
carotid could be exposed without apparent 
notice by the dog. The solution for intravenous 
injection contained 5 Gm. sodium chloride and 
3 Gm. potassium chloride per liter. The injec- 
tions were 50 cc. at 5:20 P.M., 100 Cc. at 5:35 
p.M., and 100 cc. at 6 P.M. (total 250 cc. = 750 
mg. potassium chloride). There was some de- 
pression of heart and respiration with each 
injection, but subsequently the shock symp- 
toms seemed somewhat diminished. The blood 
remained very dark colored. The blood pressure 
never became elevated enough for auscultatory 
determination. There was moderate bloody 
diarrhea but no urine. The eyeballs became 
strikingly hard and protuberant. Before an 
erythrocyte count could be made, the dog at 
6:50 p.M. suddenly stopped breathing, while the 
heart continued to beat. Physiological saline 
had to be hastily prepared in the emergency 
and by that time heart action was impercepti- 
ble. Nevertheless goo cc. of the physiological 
saline was injected, while artificial respiration 
and chest massage were performed. Heart and 
respiratory functions returned very slowly and 
gradually. By 7:10 p.m there was a strong 
conjunctival reflex, otherwise there was total 
unconsciousness. Intravenous injections, each 
of 200 cc. physiological saline, were given at 
8 p.M. and g p.M. Erythrocyte counts were 
5 million at 7:55 P.M. and 4.1 million at 8:55 P.M. 
Diarrhea persisted and increased after 7 P.M., 
but it gradually became free from all visible 
blood. Spasticity, opisthotonus and hard bulg- 
ing eyeballs became increasingly prominent, 
and death occurred in a spasm of opisthotonus 
at 9:45 P.M. The heart continued feebly after 
breathing stopped, but an additional injection 
of 500 cc. physiological saline had no effect. 
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Autopsy findings were as follows: Heart dis- 
tended with blood; lungs moderately edema- 
tous; abdominal viscera normal, except for 
moderate intestinal congestion; no fluid in 
serous cavities and very large edema of the 
hind legs. On opening the skull the meninges 
were found tensely distended by the swollen 
brain. There was no congestion, and no cerebro- 
spinal fluid was obtainable from the ventricles 
or surfaces. The swelling seemed to be strictly 
of the brain tissue itself. 

Potassium analyses were made by Dr. Riedel. 
The potassium content of non-hemolytic serum 
was 37 mg. per cent at 5:10 P.M., 41.3 mg. per 
cent at 7:40 P.M., and 40 mg. per cent at au- 
topsy. The clear exudate in the hind legs at 
autopsy contained 47.4 mg. per cent of po- 
tassium. In other words, the potassium concen- 
tration in shock prior to any injections was 
elevated practically in proportion to the hemo- 
concentration shown by the erythrocyte count. 
The maximum potassium values were missed 
because of the spoiling of plans by the threat- 
ened death of the dog at 6:50 p.M., but they 
must have been notably high as indicated by 
the figure of 41.3 mg. per cent after dilution 
with goo cc. of physiological saline, and at 
autopsy the potassium concentration in serum 
and exudate remained in this same range of 
approximately twice normal. 

A complication was introduced by the fact 
that small repeated methylene blue injections 
had been given intravenously, beginning before 
the leg ligation for determining circulation time 
by the Jablons method. From 8 a.M. to 6:30 P.M. 
these injections, of 1 to 3 cc. each, totalled 22 cc. 
of 1 per cent methylene blue solution. Except 
for the apparently negligible chance that this 
quantity of methylene blue might have some 
peculiar effect in a shocked animal, the above 
described symptoms and autopsy findings must 
be attributed to the potassium mixture. Al- 
though no dye had been injected in the two 
hours before death various organs remained 
loaded with the colorless reduced form. On 
exposure to air postmortem, the blood, brain, 
intestine, kidney and spleen became deep blue. 
The liver remained normal in color but the bile 
was turned deep indigo. All muscles retained 
normal color. This result conforms to previous 
observations by Jablons. The only new detail is 
that both muscles and exudate in the hind legs 
remained free from blue color. In other words, 
the abnormal permeability of the blood vessels 
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was not demonstrated and also no abnormality 
of cell permeability or metabolism in the previ- 
ously asphyxiated muscles was demonstrable 
with this dye. 

The following facts may now be assem- 
bled concerning the potassium intoxication 
theory of shock: (1) Death due to shock 
always occurs by apnea, and the textbook 
statement that potassium kills by cardiac 
depression should alone have sufficed for a 
distinction. (2) Both the symptoms and the 
pathology of shock (notably the intestinal 
engorgement which is so distinctive in 
dogs) are different from potassium poison- 
ing. (3) Animals in advanced shock are 
extremely sensitive to every additional 
shock-producing agency and also to such 
small disturbances as the glucose and 
citrate injections mentioned, but the toler- 
ance for potassium compares favorably 
with that of normal animals in the liter- 
ature and shock may be partially relieved 
by solutions having higher potassium con- 
centration than ever reported in shock 
blood. (4) Physiological sodium chloride 
solution revives animals which are dying 
from shock and to a certain extent also 
when the collapse is due to mixed shock 
and potassium poisoning; but it has no 
effect whatever on an animal dying from 
potassium poisoning. For these reasons, 
speculations concerning potassium may be 
dismissed from the theory of shock. 

The original purpose was not concerned 
with such fancies but only with a simple 
inquiry whether potassium might make a 
beneficial addition to saline injections for 
shock by reason of its reputed diuretic and 
anti-edema properties. On the contrary, 
the experiments showed: (1) Although 
shock can be relieved to some extent by 
saline injections containing potassium in 
concentrations exceeding the highest values 
ever reported in so-called hyperpotassemia, 
nevertheless every phase of the benefit 
produced by sodium is diminished by the 
presence of potassium. (2) The toxic 
depressant action of potassium depends 
more upon concentration than upon total 
dosage, and a relatively high dosage can be 
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tolerated in dilute form in shock, even 
though the diuresis ordinarily resulting 
from the sodium salt is inhibited by potas- 
sium. (3) The edematous effect of potas- 
sium is much greater than that of sodium. 
For example, dog 407 died from edema of 
the lungs after only 800 cc. of a potassium- 
containing injection, although this quan- 
tity of plain physiological saline is safely 
tolerated. In dog 405 the swelling of the 
eyeballs, and the clinical and postmortem 
evidences of swelling of the central nervous 
tissues, are different from anything obtain- 
able with any quantity of sodium chloride 
solution, and (granting that the methylene 
blue was not a factor) they seem to repre- 
sent a surprising specific effect of potassium. 

These injections in higher dosage and in 
sufficient dilution to avoid most of the 
crude depressant action, may open up a 
new phase of the pharmacology and 
toxicology of potassium. Similar trials of 
mixtures of other cations, with or without 
potassium, may also give interesting re- 
sults. It appears inconceivable, however, 
that the pulmonary congestion associated 
with the specific circulatory failure of 
shock can be overcome by any mere 
alteration of the injected fluid in respect to 
either crystalloids or colloids. 


THEORY AND APPLICATION 


As the literature of shock treatment has 
been dominated so long and so completely 
by the colloid chimera, it has been neces- 
sary to devote most of the preceding dis- 
cussions to an attack on this myth. There 
has been no opportunity to investigate the 
probability that the results obtained are 
not due to the mere relative capillary 
permeability for colloids and crystalloids 
but to the special physiological réle of 
sodium chloride. Moon quotes a conclusion 
of Leo Loeb that the sodium ion is the chief 
factor determining the movement of water 
in the body under both normal and patho- 
logical conditions. This should be placed 
over against the recent exaggerated empha- 
sis on the very minor osmotic attraction of 
the colloids. Scudder also stated that 
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“sodium solution dilutes the inspissated 
blood in shock, increases the velocity of 
circulation, decreases the generalized vaso- 
constriction, and increases the elimination 
of potassium through the kidneys.” This 
seems to be a sweeping recommendation for 
any shock treatment, especially if the last 
clause be changed to read, “‘and relieves 
anoxia.”’ Nevertheless, every writer with- 
out exception has insisted upon plasma and 
its colloids as the one specific shock treat- 
ment. Scudder’s case reports also show that 
in spite of the relaxation of contracted 
capillaries, the salt solution raised the low 
blood pressure of shock, sometimes to un- 
desirably high levels in renal-vascular pa- 
tients. After the failure of epinephrine and 
every conceivable artificial agent, the sus- 
tained elevation of the shock blood pressure 
merely by sodium chloride is so prompt and 
dramatic that it can scarcely be missed 
even by the professors who were unani- 
mously unable to perceive the relation be- 
tween salt and hypertension (Allen, a, e; 
also Allen and Cope). Shock is a metabolic 
problem, and the observations on both 
refrigeration and sodium chloride can be 
seen as an integral part of my long meta- 
bolic studies, which happen to have a 
surgical application. 

This entire work, including refrigeration, 
was unnecessarily delayed for many years 
by denial of financing and facilities, so 
that the opportunity for application to 
the vast shock problems of the present war 
was lost. The present research would have 
been prevented except for the aid of two 
grants, each of five hundred dollars, from 
the Committee on Medical Research of the 
American Medical Association. 


SUMMARY AND CONCLUSIONS 


1. Experiments were performed on dogs 
with the fairly pure form of shock produced 
by asphyxia of legs, and comparative ex- 
periments with the more complicated con- 
ditions of muscle trauma, burns and 
hemorrhage. Some types of the hemor- 
rhagic complication offer exceptions to the 
following statements. Without repeating 
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detailed discussions, the principal theo- 
retical and therapeutic findings are as 
follows: 

2. The failure of plasma injections in the 
most severe or advanced shock is con- 
firmed. Simple saline solution is more effec- 
tual. Even if important, the restitution of 
blood proteins is strictly a secondary con- 
sideration, unrelated to the problem of 
immediate fatality from shock. 

3. The universal teaching of the irre- 
versibility of extreme shock is erroneous. 
In most of the above mentioned forms of 
experimental shock the process is reversible 
at all stages up to the instant of death. 

4. The reversal by physiological salt 
solution comprises the following points: (1) 
Hemoconcentration and oligemia are re- 
placed by hemodilution and apparently 
increased blood volume. (2) Anoxemia is 
corrected and sometimes overcompensated, 
as far as can be judged from the color of the 
blood. (3) Hypotension is replaced by a 
more or less sustained elevation of blood 
pressure. (4) Accordingly, diuresis is re- 
stored. (5) Symptoms are correspondingly 
improved, so that an animal which has 
ceased to breathe becomes restored to 
consciousness. 

5. Quantitatively, the saline injections 
used for these purposes have been large, 
often one-fourth to one-half of the body 
weight. The most excessive injections are 
fatal through edema of the lungs, which 
constitute the weakest point in the circula- 
tory system. Notwithstanding the pulmo- 
nary congestion of shock, dogs in advanced 
shock still tolerate the large saline infusions 
remarkably well, having one advantage 
over normal dogs in the increased permea- 
bility of capillaries in the traumatized area, 
which facilitates the escape of surplus fluid 
in the form of edema. 

6. This marked tendency to edema with 
a large supply of salt solution is a test of 
capillary permeability. This test proves the 
local abnormality of permeability in the 
traumatized region and the absence of any 
such abnormality throughout the rest of 


the body. 
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7- Qualitatively, nothing has been found 
superior to plain physiological saline solu- 
tion. While water and glucose solution have 
obvious value for dehydration, there is a 
distinction from shock; the fatal effect of a 
5 per cent glucose injection in severe shock 
is evidently explained not by toxicity but 
by the need for electrolytes. Emphasis is 
placed upon sodium chloride. Any con- 
siderable quantity of any other anion than 
chlorine is probably fatal. Among cations, 
potassium was tested; and though its spe- 
cific réle in shock was disproved, the sub- 
stitution of it for any considerable part of 
the sodium was detrimental and dangerous, 
for reasons which suggest a new phase of 
the pharmacology and toxicology of po- 
tassium. The behavior of Ringer solution 
was not noticeably different from that of 
plain saline. There is believed to be no 
possibility of preventing the pulmonary 
congestion and circulatory failure by alter- 
ations in either crystalloids or colloids. 

8. In normal dogs, maximum intra- 
venous saline infusions can produce dilu- 
tion of the blood demonstrable for several 


hours after the stopping of the infusion, 
but within twenty-four hours elimination 
restores the blood to normal. In shock, two 
false doctrines have long had unquestioned 
acceptance: first, that injected salt solution 
is thus lost from the circulation without 


limit; second, that the washing out of 
plasma protein with the salt solution in- 
creases the hemoconcentration and the 
danger. Actually, when enough. saline is 
given to fill the need or capacity of the 
tissues for fluid, a new equilibrium is estab- 
lished on the basis of an adequate circu- 
lating volume of dilute blood, and stable 
enough to persist for days or possibly 
weeks. The theoretical explanation is hypo- 
proteinemia, due either to the escape of 
plasma into the huge edema of the “‘ wheal,”’ 
or to loss from the body in hemorrhage or 
burns. 

g. As regards practical application, even 
the ‘‘moderate”’ injections which gave 
permanent recovery from fatal shock in 
dogs were larger in proportion to body 
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weight than any ever recorded in human 
shock treatment. Any powerful treatment 
is likely to carry risks, and the following 
considerations may be weighed pro and con: 

(a) Human beings are more subject to 
edema than dogs; hence there may be 
danger in exceeding the quantities of saline 
already tried clinically. 

(b) On the other hand, the possibilities 
of experimental benefits in dogs have been 
missed by previous observers to such an 
extent as to suggest that they may likewise 
have missed the clinical possibilities. 

(c) When a method serves at least as a 
temporary cure, to the extent that an ani- 
mal actually dying from shock or hemor- 
rhage becomes able to sit up and to live for 
a day or more, the clinical possibilities are 
worth exploring. 

(d) Obviously, some degrees of shock or 
hemorrhage may be too extreme to be cura- 
ble, or they may require a treatment so 
extreme as to be fatal in itself; but time 
may be gained together with an oppor- 
tunity for supplementary methods to com- 
bat the original injury or counteract the 
saline excess. 

(e) Three rules were tentatively sug- 
gested for the treatment in dogs. First, 
shock is not necessarily checked by pre- 
vention of hemoconcentration, but it is 
checked when the hemoconcentration is 
prevented by saline injections. Second, 
shock should be treated conservatively as a 
self-limited disorder, in the sense that if 
life is preserved through a short critical 
period recuperation will follow. Third, the 
quantity of salt solution which just suffices 
for this purpose and for a moderate limit of 
hemoconcentration can be safely tolerated 
by the organism. These suggestions cannot 
be positive until they are tested as to both 
efficacy and safety. 

(f) This treatment of shock is most 
promising in constitutionally sound indi- 
viduals such as young laborers and soldiers. 
It may be limited or contraindicated by 
complications such as cardiorenalvascular 
disease, hypoproteinemia or senility, also 
in any condition in which the exaggerated 
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local outpouring of fluid in the injured area 
may be dangerous. 

(g) The clinical fact that patients some- 
times live through a long chronic course of 
quite extreme hydremia and edema sug- 
gests that the human organism may like- 
wise tolerate such a condition when 
produced acutely and artificially. 

(h) In dogs, there is a considerable zone 
of abnormal but fairly stable equilibrium 
between fatal shock or hemorrhage on the 
one hand and fatal pulmonary edema on 
the other. The limits of this zone with 
saline injections in human patients can be 
learned only by clinical trials. 

(1) Salt solution has the practical advan- 
tage of prompt and unlimited availability. 
An incidental saving of plasma may be 
important. 

The general conclusion regarding practi- 
cal theory, therefore, is that careful trials 
of the proposed method are proper in cases 
which are hopeless under orthodox treat- 
ment. If any benefits are revealed by such 
trials, it is hoped that they may still find 
some slight application at this late stage 
of the war. 

10. In general theory, the specific relief 
of shock by salt solution may be attributed 
to: (1) the supply of fluid which can pass 
readily through bloodvessel walls to form 
the ‘‘wheal”’ which is an obligatory conse- 
quence of trauma; (2) the establishment of 
anew physicochemical equilibrium between 
blood and tissues, perhaps as compen- 
sation for the altered capillary perme- 
ability; or (3) the specific physiological 
role of sodium chloride in relaxing small 
blood vessels, raising blood pressure, ad- 
justing exchanges between blood and 
tissues, and other circulatory-metabolic 
functions which are still unexplored. The 
apparent inferiority of plasma injections 
for elevating blood pressure and producing 
oxygenation of the venous blood tends to 
emphasize the third interpretation. The 
results in shock thus fit in with other 
studies which the writer has long and 
vainly attempted to make on_hyper- 
tension, renal-vascular and related circu- 
latory problems. 
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Too many investigators in the past have 
undertaken to decide rigidly whether shock 
is due to fluid shift or intoxication. There is 
proof that the fluid factor alone can be 
fatal. But all the consequences of fluid 
shift, including most of the chemical and 
physiological phenomena on which studies 
and definitions of shock have been based, 
can be relieved by simple saline injections 
as described above. In the severest shock 
this cure is incomplete or temporary, and 
death is merely delayed for important 
periods such as twelve, twenty-four or 
thirty-six hours. It is, therefore, necessary 
to study the deeper process of shock, 
namely, whether the final pulmonary con- 
gestion and death are due to continuing 
circulatory failure, or toxic or other un- 
known causes. The combination of fluid 
replacement with local refrigeration of the 
shock-producing area (when feasible) seems 
to offer the best practical treatment, and 
this influence of refrigeration appears to 
favor the toxic theory. An advance beyond 
these two available therapeutic methods 
must presumably consist in a means of 
overcoming the specific toxin, either by the 
antidotal liver substance announced by 
Prinzmetal or by some other discovery 
along new lines. 
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method of tourniquet application. Minor 
differences, such as the tightness of the 
tourniquet and the degree of swelling of 
the legs, seem to be the most probable 
explanation of these discrepancies and 
likewise of the negative saline results of 
Swingle and co-workers (Am. J. Physuol., 
138: 156-165, 1942-1943). These excep- 
tions do not disturb the essential conclusion 
of the superiority of saline over plasma 
(confirmed by Rosenthal), and the resusci- 
tation of dogs dying with extreme shock 
and hemoconcentration can be demon- 
strated to any interested persons. 
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RECURRENT INCARCERATION OF LEFT INTERSTITIAL 
INGUINAL HERNIA* 


L. ALBERT THUNIG, M.D. 
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BROOKLYN, NEW YORK 


UCH has been written concerning 
interstitial hernias and among the 
later reports the article by Lower 

and Hicken based upon two cases and an 
analysis of the literature with two and 
one-half pages of references is quite com- 
plete.! In order, however, to demonstrate 
the place occupied among these rather 
unusual types of hernias and to show how 
our case conformed with or differed in its 
main clinical and anatomical aspects from 
similar cases, it is necessary to quote freely 
from the literature. My comments shall be 
listed under the following headings: (1) 
Classification, (2) history and frequency of 
occurrence, (3) etiology, (4) important 
anatomical variations of the sac, (4) diffi- 
culties of diagnosis, (6) usual clinical pic- 
ture, and (7) treatment and prognosis. 


CLASSIFICATION 


The classification given below is now 
generally accepted and quoted by essen- 
tially every author of papers on inter- 
parietal or interstitial hernia. I can find 
essentially no change in the names of the 
various types since 1876. Interparietal 
hernias include all the types of hernias 
mentioned in the following groups and, as 
the name indicates, represents those hernias 
in which the sac does not follow the usual 
course of the sac found in ordinary inguinal 
hernias but lies between the various 
parietes of the abdominal wall.? 

Properitoneal. The sac lies between the 
peritoneum and the transversalis fascia. 
The sac usually is directed upward toward 
the anterior superior spine, sometimes 
toward the bladder, rarely toward the 
obturator foramen.*4 


Inguino-interstitial. (1) The sac lies 
between the transversalis muscle and 
transversalis fascia. (2) The sac lies be- 
tween the transversalis muscle and internal 
oblique muscle. (3) The sac lies between 
the internal and external oblique muscles. 
Wilensky and Gordon mention an addi- 
tional rare type in this group in which the 
sac lies between the fibers of the internal 
oblique muscle.° 

Inguino-superficial. The sac lies be- 
tween the external oblique muscle and 
superficial fascia. Iason® and Lower and 
Hicken’ mention three types in this super- 
ficial group: (1) The sac going laterally to 
anterior superior spine; (2) the sac going 
upward and medially; (3) the sac going 
downward over the femoral ring between 
the skin and deep fascia. 

The hernia discussed in this paper be- 
longed to Type 2 in the inguino-interstitial 
group; in other words, it was a hernia with 
the sac lying between the internal and 
external oblique muscles. 


HISTORY AND FREQUENCY OF OCCURRENCE 


Gobell® gives us the following historical 
facts: According to Macready,’ Bartholin’® 
gave the first case report in 1661. Later in 
1797 Petit entered the literature of inter- 
parietal hernia. Inguino-interstitial hernia 
was first so termed by Goyrand in 1835.1! 


Kiister, in 1886, described three cases of 
superficial inguinal hernias under that 
name and since then this type of hernia has 
at times been termed “‘Kiister’s Hernia,’’!” 
Kroénlein’s excellent study and report of 
1876 with his collection of cases!* is, of 
course, also referred to by Gébell and by 


*From the Surgical Division of St. John’s Hospital, Brooklyn, New York. 
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numerous more recent writers of which I 
shall refer to only one." 


As to the frequency of occurrence, 


Fic. 


1. Appearance at first operation 


June 10, 1940. Normal, innocent 
looking aponeurosis of external ob- 
lique with small tight external 


inguinal ring. 


Krénlein states that up to 1864 he found 
only fourteen reported cases and that up 
to 1880 he could collect only nine more.” 
More recently case reports have become 
more frequent: Lower and Hicken collected 
587 cases with the comment that the 
condition is still spoken of as being rare. 
There were in their collected cases 119 
of the properitoneal group, 348 of the 
interstitial group and 123 of the superficial 
group.!® These total 590 but are the exact 
figures as given by Lower and Hicken. 
Regarding sex, in Krénlein’s twenty- 
three cases there were twenty-two males 
and one female.!’ Cumston,!® who reviewed 
Gobell’s 115 cases states that there were 
only four females in the series and com- 
ments that in the experience of most men 
interparietal hernias in the female are rare. 
Watson mentions the fact that Langton 
collected forty-two interstitial hernias in 
50,000 inguinal hernias in the male.!® Lower 
and Hicken quote the following ratios 
between male and female in the three 
various groups of interparietal hernias: in 
the properitoneal group (cases reported 
since 1900) there were thirty-three males 
and nine females;! in the interstitial 
group in Macready’s 163 cases there were 
129 males and thirty-four females; in there 


Thunig—Inguinal Hernia 


OcTOBER, 1943 


own collected cases 285 men and eighty- 
two women,! in the superficial group 101 
men, seven women and fifteen cases in 
which the sex was not stated.!% Thus, the 
ratio of cases in the female to cases in the 
male varies from the incidence of 4 to 111 
or 1 to 27 plus, the lowest incidence in 
female cases, to 1 to 3.4 plus, the highest 
incidence in female cases. The first ratio 
of 1 to 27 Is in interparietal hernias in 
general, the second of 1 to 3.4 occurred in 
the interstitial group of interparietal her- 
nias. One may state very definitely that 
interparietal hernias are less common in 
the female sex. 


ETIOLOGY 


The theory of some obstructive condition 
in the inguinal canal as a factor in the 
production of interparietal hernias is given 
by Gébell?® and Kronlein?! and both of 
these men mention, among other factors, 
the part played by undescended testes. 
Mechanical obstruction such as an un- 
descended testicle was present in about 70 
per cent of all reported cases of interstitial 
hernias.?? Watson states that interparietal 
hernias which include all other types 
usually occur in the male with undescended, 
improperly descended or malformed testes. 
Halstead also comments upon this fact.*4 
Viewed from the standpoint of undescended 
testes Beigler and O’Brien quote Coley as 
reporting that twenty-six out of 123 cases 
of undescended testes showed the inguino- 
superficial type of interparietal hernia.” A 
small external ring Is given as a predis- 
posing factor and an external ring closed 
by adhesions due to a faulty fitting truss is 
also held responsible.”* Hydrocele in the 
canal of Nuck was found in at least one 
reported case.” That interstitial hernia 
may arise as a postoperative hernia is 
shown in the case reported by Dunphy in 
which the hernia arose from the drainage 
site of an old appendectomy and the sac 
dissected between the internal and external 
oblique muscles.” 

In the case herewith presented the 
patient was a woman. Obviously, ectopic 
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testes need not be considered. The patient 
at her first admission had no inguinal or 
abdominal scars; she had no hydrocele of 
the canal of Nuck, but she did have a very 
small and a very tightly closed external 
ring. No other obstructive factor was 
found at the first or second operation. 


(Fig. 1.) 


IMPORTANT ANATOMICAL VARIATIONS 
OF THE SAC 


Moynihan” and Halstead*® have con- 
tended that bilocular sacs must be present 
in interparietal hernia. Lower and Hicken 
have shown that two sacs are present in the 
majority of cases.*! Wilensky and Gordon, 
however, state that about one-third of the 
cases reported had monolocular sacs.*? In 
the event of the two sacs one sac Is com- 
monly located in the inguinal canal or 
scrotum the other in any of the locations 
constituting an interparietal hernia.** Wat- 
son states, in speaking of the properitoneal 
type of interparietal hernia that the sacs 
are usually bilocular. The outer portion 
which is often empty may be in the inguinal 
canal or very rarely in the femoral or be- 
tween the layers of the abdominal wall, as 
in the interstitial or inguino-superficial 
types.*4 In bilocular sacs the shape is 
always hour-glass and there is always a 
common opening into the abdomen at the 
neck of the sac.* As I understand it the 
bilocular sacs, as described in the litera- 
ture, really represent a diverticulum of the 
primary sac due to the fact that the primary 
sac Is impeded in its progress. 

In my case there was one well defined sac 
with intestinal content. It arose just below 
the lower border of the internal oblique, 
dissected upward between the external and 
internal oblique muscles and left the lower 
part of the inguinal canal empty and the 
external ring small and tight. (Figs. 3, 4 
and 5.) 


DIFFICULTY OF DIAGNOSIS 


In presenting my case I stated under the 
interns’ examinations upon her first ad- 
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mission to the hospital on June 8, 1940, one 
believed that the patient had an ovarian 
cyst with a twisted pedicle and the second 


Fic. 2. Appearance of abdomen November 28, 
1940. Scar from operation in June. Bilateral 
fat aprons and bilateral bulging of relaxed 
aponeurotic wall of lower abdomen but no 
hernia. 


intern that she had a twisted dermoid or 
subserosal fibroid. These conclusions by the 
interns were based entirely upon the symp- 
toms and abdominal findings; no pelvic 
examination had been made at that time. 
While we now know in retrospect that the 
pain and vomiting present on her first and 
third admissions were due to incarceration 
and hence the early symptoms of obstruc- 
tion, time did not allow for definite symp- 
toms of obstruction to develop. On her first 
admission the hernia had spontaneously 
and completely reduced itself within three 
hours or less after admission or less than 
eighteen hours after its acute onset and on 
her last admission an emergency operation 
relieved the condition two and one-quarter 
hours after admission or eight and one- 
quarter hours after its sudden onset. Hence 
the pain and vomiting on her first admis- 
sion did not differ essentially from the pain 
and vomiting which might usher in any 
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acute abdominal or pelvic catastrophe. 


However, in spite of these extenuating 
circumstances, some may consider the 


Fic. 3. 


Fic. 5. 


diagnoses of the two interns, who were 
both good men, as entirely inexcusable. 
But when one reviews even a small number 
of cases one is impressed by the idea that 
there must be something about the physical 
characteristics of these interstitial hernias 
that makes exact interpretation by palpa- 
tion difficult and frequently deludes one 
into the idea that the mass present is 
intra-abdominal or even retroperitoneal. 
Such delusions in interpretations of tactile 
sense are also present in other lesions. Far 
afield from interstitial hernia, but illustra- 
tive of deluded sensory tactile impressions 
is the impression of depressed fracture of 
the skull so often obtained by palpation of 
some large hematomas of the scalp. Many 
a surgeon has been so positive about this 
finding that an exploratory examination 
has been done only to find a hematoma 
and nothing more. The point which I wish 
to make is that cortical sensory tactile 
impressions unaided or unguided by the 
other senses are at times entirely different 
from the actual existing state of affairs. 

In 1880, Krénlein commented upon the 
difficulty of diagnosis of interparietal 
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hernia, especially the properitoneal type.* 
Watson states that the diagnosis is seldomly 
made preoperatively in properitoneal inter- 


Fic. 3. Appearance of aponeurosis of external oblique at second operation October 18, 1941. External ring 
still small and tight; marked bulging above the level of the internal ring; lower inguinal canal not distended. 

Fic. 4. Aponeurosis of external oblique cut, unattached sac lying on internal oblique; tip of sac considerably 
higher than internal ring. 


Sac delivered and opened showing intestinal content. 


parietal hernias, that interstitial hernias 
are easier but that strangulated interstitial 
hernias are often mistaken for appendi- 
citis.*” Wilensky and Gordon report in their 
case: ““The original opinion of the visiting 
staff’? (medical service) ‘‘was that there 
was an intra-abdominal tumor, probably a 
neoplasm in the sigmoid,” and “ . . . the 
operator feeling that the most likely diag- 
nosis was a tumor in the abdominal wall.’’* 

Dunphy speaking of his case No. 1 
remarks: “The diagnosis on admission was 
intestinal obstruction due to a neoplasm 
of the sigmoid.” In regard to case No. 2 he 
stated: “‘At first it seemed to be a retro- 
peritoneal, but physical examination sug- 
gested that the lesion might be more 
superficial.” Dunphy states that both of 
these cases were diagnosed correctly pre- 
operatively but he does not report them 
under interparietal hernias even though he 
discusses interparietal hernias in the paper. 
He also states that many cases are over- 
looked or mistaken for abdominal or retro- 
peritoneal tumors.*® 

“The inability to diagnose correctly and 
the high mortality rate indicate how 
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superficial our knowledge is in_ these 
cases.’ 4° 

Many suggestions to aid in the diagnosis 
of interparietal hernia appear in the 
literature a few of which are the following: 

“The following co-existing conditions 
should make one suspect the possibility of 
interparietal or interstitial hernia when the 
diagnosis is otherwise obscure: ‘Cases 
presenting obstructive symptoms _asso- 
ciated with an abnormally placed testicle 
and a palpable mass above Poupart’s. In 
other cases without the above combination 
of symptoms and signs the diagnosis may 
be difficult or impossible. In the presence 
of a mass alone, a differential diagnosis 
between diverticulum of the intestine, 
neoplasm of the intestine, tumor of the 
abdominal wall and interstitial hernia may 
be as difficult as our experience in this case 
shows.’ 

“The symptoms of superficial hernia are 
usually those of intestinal obstruction. .. . 
In this type a palpable tumor is encountered 
above Poupart’s ligament and when the 
scrotum is examined the testicle is missing. 
It must be remembered, however, that in a 
few cases the superficial sac may pass down- 
ward into the region of the femoral ring 
and be mistaken for a femoral hernia.’’*? 

ss . of and in the diagnosis of inter- 
stitial hernia is the association of a hernia 
extending above the site of the internal 
ring, an ectopic testicle and symptoms of 
intestinal obstruction.’’# 

A very good reason as to why the diag- 
nosis is seldom made is very ably and 
candidly expressed by Beigler and O’Brien 
as follows: ‘““When we see patients who 
present themselves with inguinal hernias, 
we are usually accustomed to classify them 
as either direct or indirect. It is seldom 
that we make a pre-operative diagnosis 
other than the above types, largely because 
we fail to recognize any other type of 
inguinal hernias. This failure of recognition 
is probably due to the fact that most of us 
are unaware of the existence of inguinal 
hernias other than the usual type.’’*4 
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In the case presented in this paper the 
author vaguely suspected a direct left 
inguinal hernia which he believed had 
reduced itself spontaneously. These were 
his preoperative impressions. After the 
first operation he was firmly convinced 
that no hernia of any kind was present 
and that the vague impression of intestine 
and peristalsis in the abdominal wall 
which he believed he had experienced pre- 
operatively must have been due to some 
intra-abdominal condition. Had he been 
interstitial-hernia minded, even in spite of 
apparently negative findings, he would 
have split the aponeurosis of the external 
oblique and in all probability (unless the sac 
was also completely reduced) the true state 
of affairs would have been revealed. On the 
second admission the patient presented 
the mass on the left and with the symptoms 
of pain and vomiting the author believed 
that an incarcerated hernia must be present 
in spite of his negative exploratory findings 
at the first operation. (When the author 
saw the patient for the first time on her 
first admission the mass described by the 
interns had disappeared.) 


USUAL CLINICAL PICTURE 


The usual clinical picture is that of 
intestinal obstruction. This is obvious when 
one realizes that most of these patients 
present themselves when the acute symp- 
toms develop and according to Cumston 
at least 50 per cent of Gdbell’s cases had 
already strangulated.* Wilensky and Gor- 
don and Lower and Hicken state that in 
Gobell’s series of 115 cases there were 
ninty-seven incarcerations. 

Obstructive symptoms, however, may be 
absent as in the cases reported by Wilensky 
and Gordon, * Beigler and O’Brien, Lower 
and Hicken®® and Edington.*! 

In the case herein reported, although the 
mass, vomiting and pain had completely 
disappeared when I saw the patient on her 
first admission, she did have obstructive 
symptoms regardless of how they were 
interpreted when she entered the hospital. 
The subsequent history of the case proves 
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that. The spontaneous and practically 
complete reduction of an_ incarcerated 
interstitial hernia is apparently uncommon 
and noteworthy, especially in view of the 
fact that most of these hernias go on to 
strangulation. On her third admission there 
was no question preoperatively about 
obstruction due to incarceration nor regards 
the existence of a hernia; that it was 
an interstitial hernia was not, however, 
suspected. 


TREATMENT AND PROGNOSIS 


Early operation, whether symptoms of 
incarceration or strangulation are absent 
or present, is advocated without exception. 
The procedures advocated are either by 
the direct inguinal route with careful 
separation of the sac, careful search for a 
second sac, ligation and ablation of sac and 
closure by any one of the many standard 
procedures, or by a combined abdomino- 
inguinal procedure as advocated by Moyni- 
han and seconded by Lower and Hicken 
on the grounds that the site of the obstruc- 
tion is more clearly revealed and intestinal 
injury thus precluded.*? In the case pre- 
sented a simple Bassini closure was used. 

Kroénlein, in 1880, stated that because of 
difficulties in diagnosis and the resultant 
delay in operation especially in the strangu- 
lated properitoneal type the prognosis is 
decidedly bad.*? Both Edington** and 
Beigler and O’Brien® state that Krénlein 
reports a mortality of go per cent in all 
cases of strangulated interstitial hernias. 
I have been unable to find that figure in a 
perusal of Kroénleins articles. While the 
prognosis in later case reports in non- 
incarcerated and non-strangulated inter- 
parietal hernias does not appear alarming, 
it is generally conceded that the prognosis 
in the strangulated hernias is bad and the 
mortality rate high; delay in operation due 
to difficulties in diagnosis appears to be the 
determining factor. 

The case herewith reported had an 
entirely uneventful postoperative course 
and recovery. 
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CASE REPORT 


R. L., a forty-two year old female, married 
(N.-4573), was admitted to the hospital at 
2:15 p.M., June 8, 1940, with the complaints of 
pain in the lower left quadrant, nausea and 
vomiting of fourteen hours’ duration. The past 
and family histories were irrelevant. 

Three months previously the patient had 
noticed a non-painful and non-discomforting 
mass in the left lower quadrant. On June 7th, 
at 10 P.M. she experienced sudden, intense epi- 
gastric pain and one-half hour later became 
nauseous and vomited. During the night the 
pain migrated to the left lower quadrant and 
the mass had doubled in size. She vomited 
twice in the morning of June 8th. She had 
completed her last regular menstrual period on 
June 6th. 

The interns’ examination and impression on 
admission were: ‘‘Round protruding mass 
about 6 cm. in diameter in left lower quadrant. 
Mass is not tender but tenderness Is present in 
epigastric area. There is moderate spasm of the 
muscles over the mass. The attachment of the 
mass cannot be determined.”’ One intern be- 
lieved it to be a twisted dermoid or twisted 
subserosal fibroid; the other intern thought it 
was an ovarian cyst with a twisted pedicle. 

I saw the patient at about 7 p.m. at which 
time she did not appear acutely ill; as a matter 
of fact, she was very comfortable. No mass was 
present. The abdomen and pelvis were essen- 
tially negative. In the left inguinal area, how- 
ever, one got the very vague sensation of the 
presence of intestine in the abdominal wall 
with what seemed to be peristalsis on palpation. 
The opinion was ventured that the patient had 
had an incarcerated, direct, inguinal hernia 
which had almost completely reduced itself. 
The patient’s temperature was 98.6°F., the 
pulse 80, urine negative and white cell count 
9,350 with 70 per cent polymorphonuclears, 
24 mature and 46 immature types. 

At the first operation on June roth, an inci- 
sion was made parallel to Poupart’s ligament 
but intentionally made higher than the usual 
incision for inguinal hernia to allow further 
exploration of the abdominal wall in the event 
that the diagnosis of inguinal hernia proved 
incorrect. The external ring and aponeurosis of 
the external oblique were widely exposed. The 
external ring was tightly closed. The aponeuro- 
sis of the external oblique showed no weak 
areas and palpation along the inguinal canal 
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gave no evidence of anything abnormal. 
(Fig. 1.) The lower flap of the incision was now 
dissected below the level of fat and sub- 
cutaneous tissues and superficial fascia well 
down below Poupart’s ligament and_ the 
femoral ring exposed; this was_ perfectly 
normal. The upper flap of the incision was dis- 
sected in similar fashion over the linea alba 
and up to the umbilicus so that with good 
traction these areas were well exposed; no 
evidence could be found of any opening or 
herniation anywhere. When the operation was 
completed I was very certain that the tentative 
diagnosis of direct inguinal hernia was entirely 
incorrect and that the vague impression of in- 
testine in the abdominal wall and the suspicion 
of peristalsis were likewise false impressions 
and probably caused by some temporary intra- 
abdominal condition. I was certainly very 
certain that no hernia of any kind existed and 
in view of these facts offered the very flimsy 
and highly fantastic diagnosis of phantom 
tumor, a tumor which in this case I never saw 
nor felt. 

The patient made an entirely uneventful 
recovery with complete absence of gastro- 
intestinal disturbance, the wound healed by 
primary intention and the patient was dis- 
charged June 16, 1940, six days postoperatively. 

The patient was seen in the out-patient de- 
partment on June 20, 1940, and was complain- 
ing of hemorrhoids. The examiner at that time 
made no comment about the left lower ab- 
dominal quadrant except to state the wound 
was well healed. One June 29th, she was seen 
again and complained of gas. The examiner 
noted that there was slight bulging on pressure, 
presumably intra-abdominal pressure. On No- 
vember 28, 1940, I personally examined this 
patient. Knowing her history and my operative 
experience I examined her very carefully. She 
was moderately obese with a slight roll of 
abdominal fat which on standing formed two 
lateral small fat aprons. With increased intra- 
abdominal pressure there was a bilateral area 
of fullness corresponding to the aponeurotic 
portion of the lateral abdominal muscles, a 
condition often observed in both males and 
females with poor abdominal muscle tone. 
Careful inspection failed to reveal any actual 
hernia. (Fig. 2.) Questioning failed to elicit 
the fact that any mass had reformed in the 
left lower quadrant since her discharge from 


the hospital. 
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On December 10, 1940, she was admitted to 
the gastrointestinal service and operated upon 
for hemorrhoids and discharged December 
16th. The intern’s examination report among 
other things mentions the obese abdomen, the 
rather high inguinal scar but nothing about any 
mass or hernia. 

This patient was again seen in the out- 
patient department on December 28, 1940, and 
January 10, 1941. On these two occasions the 
examiners commented upon the condition of 
the anus. There was no comment about the 
inguinal areas and presumably the patient 
made no complaints pertaining to same. This 
patient was not seen again until ten months 
after her hemorrhoidectomy and about sixteen 
months after her exploratory operation for sus- 
pected hernia, when she was again admitted to 
the hospital. 

At 3:45 A.M. October 18, 1941, this patient 
was readmitted with complaints of pain and 
mass in the left lower quadrant, nausea and 
vomiting of six hours’ duration. 

She had been quite well since ber last 
admission with the exception of the occasional 
appearance of a mass in left lower quadrant for 
the last year. (This patient was last seen in the 
out-patient department about nine months and 
eight days prior to the third admission but she 
had not complained of the mass at any visit 
after her original operation of June 10, 1940, 
so there is a discrepancy of about two months’ 
time which may be due to either a failure of the 
patient to mention the appearance of a mass or 
a carelessness on her part in the statement of 
time. On the other hand, it is possible that the 
patient may have casually mentioned it to one 
of her several examiners who because of interest 
in some other part of her anatomy failed to 
make mention of it. I can state with certainty 
that when I saw the patient on November 18, 
1940, she had no visible or palpable mass nor 
did she complain of any such occasional occur- 
rence of a mass.) At 1 A.M. October 18, 1941, 
she developed sudden pain in the left lower 
quadrant followed by the appearance of the 
mass, nausea and vomiting followed. Her 
bowels had moved the previous day. Exami- 
nation and impression of intern was: “Rather 
high inguinal scar, a mass the size of a lemon 
is present in the left lower quadrant above 
Poupart’s ligament; it is not reducible, there 
is an impulse on coughing and a dull note on 
percussion. Impression: incarcerated left in- 
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guinal hernia.”’ I saw the patient a very short 
time after admission and for the first time saw 
the mass which had been described to me six- 
teen months previously. My findings agreed 
with those of the intern and I was fully agreed 
that it must be an incarcerated hernia in spite 
of my negative operative findings on June 10, 
1940. 

At 6 a.M. October 18, 1941, with the pre- 
operative diagnosis of incarcerated inguinal 
hernia the patient was operated upon. An 
incision was made parallel to Poupart’s liga- 
ment just below the scar of the operation of 
June 10, 1940. The external ring and the 
aponeurosis were widely exposed. The external 
ring was firmly closed. The aponeurosis of the 
external oblique was intact but a mass about 
the size of a lemon could be felt beneath the 
aponeurosis high above the external ring. 
(Fig. 3.) The aponeurosis of the external 
oblique was split from the external ring to a 
point well above the upper level of the mass 
and a distended sac the size of a lemon was 
found arising from a narrow neck through a 
small opening low in the inguinal canal. It 
could not be definitely determined without 
unwarranted dissection whether the opening 
was just below the free border of the internal 
oblique or through some of the fibers of the 
lower border of the internal oblique, and the 
relation to the deep epigastric artery was not 
determined. The sac lay between the aponeuro- 
sis of the external oblique muscle above and the 
internal oblique muscle below. The sac was 
practically free of adhesions to the adjacent 
tissues and was easily lifted out of its bed. 
(Fig. 4.) Upon opening the sac a moderate 
amount of thin serous fluid made its escape 
and a moderately distended loop of small intes- 
tine in excellent condition was found. (Fig. 5.) 
The gut was not adherent and was easily 
reduced even though the neck of the sac was 
narrow and the hernial opening small but 
dilatable. The sac was ligated, cut off and the 
stump transfixed to the undersurface of the 
internal oblique. The internal oblique was 
sutured to the lower shelf of Poupart’s without 
transplantation of the round ligament. The 
aponeurosis of external oblique was sutured 
tightly. Postoperative diagnosis: Incarcerated 
interstitial inguinal hernia. 

The postoperative course was uneventful. 
She was discharged October 28, 1941. When 
re-examined in the out-patient department 
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February 19, 1942, the wound was well 
healed; there had been no recurrence, and the 
patient was symptom free. 


CONCLUSIONS 


1. Interparietal hernias in general and 
even the more common group of same, the 
inguino-interstitial types, though they can- 
not be considered rare, are still uncommon, 
especially in women. 

2. This case like many others was decep- 
tive from the standpoint of palpation of 
the mass. 

3. This case differed from most others 
in the following respects: (1) With in- 
carceration and the early symptoms of 
intestinal obstruction present, the hernia 
suddenly reduced itself completely and the 
patient became symptom free. (2) For 
sixteen months the patient enjoyed good 
health and for the greater part of this time 
she had no mass in the left inguinal region. 
(3) At the expiration of sixteen months 
after her first incarceration she became 
acutely incarcerated again and was cured 
by operation. 

4. This case was completely muffed by 
the author at the first operation simply 
because he was not interstitial-hernia 
minded and failed to incise the innocent 
and normal looking aponeurosis of the 
external oblique. 

5. The author hopes that other surgeons 
as yet not confronted by their first inter- 
stitial hernia may become interstitial- 
hernia minded and thus avoid the error of 
omission committed by the author in the 
case just presented. 
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CONTROL OF POSTOPERATIVE PAIN 


APPLICATION OF COLD TO THE OPERATIVE SITE 


G. Krigc, M.D. 
Senior Attending Surgeon, Woman’s Hospital 
DETROIT, MICHIGAN 


HE empirical control of pain by 

thermal methods is as old as time. 

During the last few years the experi- 
ences of F. M. Allen, Brooks and Duncan, 
N. K. Neuman and others have shown that 
by means of low temperatures pain can be 
controlled even at surgical levels. These 
authors have further shown that with the 
proper technic there is no interference with 
the healing or preservation of tissues by 
these low temperatures for relatively long 
periods of time. 

For some time I have been interested in 
the control of postoperative pain by means 
of the application of ice caps to the oper- 
ative area. The aim of this procedure has 
been the substitution of cold for narcotic 
drugs either in whole or in part. Our 
initial experience involved a patient who 
required appendectomy and who was 
violently allergic to all opium derivatives. 
Her postoperative pain was entirely con- 
trolled by the application of ice caps. 
Since then further interesting observations 
have been made. 

The temperatures induced by the appli- 
cation of bare ice caps is approximately 
6°c. There has been no evidence of any 
interference with wound healing in any of 
our cases. 

The efficacy of the ice cap is attested to 
by the reduction in the amount and the 
type of narcotic actually required. After 
preliminary experience it was found that 
codeine sulfate in 1 gr. dosage was sufficient 
to control the residual pain in all except 
the occasional individual. In this series 20 
per cent of the adults and 70 per cent of the 
children .required no narcotic. In the last 
sixty-seven consecutive cases the average 
number of hypodermic injections of 1 gr. 
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of codeine sulfate given postoperatively 
has been less than two and in no instance 
has the hypodermic been given oftener 
than every ten hours. 

Coincident with the reduction in the 
amounts of narcotic administered there has 
been an apparently abrupt fall in the 
complications attributed to anesthesia and, 
or operation. This is not at all surprising 
when one reviews the pharmacology of the 
opium derivatives with the postoperative 
picture in mind. We hope to report upon 
this aspect of postoperative care when our 
series IS sufficiently large. 

The method is simple and its two com- 
ponent parts have been used by others in 
various ways. The dressing consists of a 
double thickness of cellophane sealed to 
the skin by wide strips of adhesive tape 
thus providing a water-proof dressing of 
good conductivity. Miss E. Anderson, 
Operating-room supervisor at Woman’s 
Hospital, has found after considerable 
experimentation that the cellophane should 
be of the thickness of that commonly used 
for oxygen tents and that handling is best 
accomplished by wrapping in cloth as a 
flat package which is sterilized in the 
autoclave. 

The second part consists of one or more 
ice caps without the usual flannel jacket. 
The bare cap is placed directly upon the 
cellophane immediately after operation. 
In order to be effective the cold must be 
applied for at least one-half hour. The con- 
tents of the ice cap must be renewed as 
frequently as the ice disappears because 
ice water alone is not effective. In this 
series hypodermic administrations of co- 
deine were most frequently administered 
just after an operation performed under 
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cases only; morphine sulfate in 4 gr. dos- 
age was used only twice in the last one 
hundred odd cases. Spinal analgesia was 


spinal analgesia which had subsided before 
the ice became effective and during the 
night when the nurse did not fill the ice 


TABLE | 


(ADULTS) KIND AND AMOUNT OF NARCOTIC GIVEN DURING THE POST-OPERATIVE PERIOD 


| 


No. | No 
Operation of | Nar- 


Cases | cotic 
1} 2/3 


3| 1 
Gallbladder 
Gastrointestinal resections. 
Hysterectomy (abd.)...... | 
Hysterectomy (vag.)...... 


Breast 
Breast (simple) 


Salp-ooph. Suspension, etc. 
Append. (25).. 

Finger (incision und 
age).. 

Bilateral 

8 


Totals | 36 


Morphine Gr. 14 


5 | Over 5|6| I 


Morphine Gr. 6 Codeine Gr. 1 


} 
| 
| 


I 
I 
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caps for fear of disturbing the patient. The 
ice must be replaced from one to three 
hours. In the average case the ice cap may 
be discarded after the second day. 


TABLE II 
CHILDREN (FOURTEEN YEARS AND UNDER) 


| 


| 
No. | No | 


Operation | of | Nar- 
Cases | cotic 


Hernia. . na 
Intussusception 
Pyloric stenosis 


Table 1 plots the operation and the kind 
and number of doses of narcotic used in 
the adult cases. Morphine sulfate in 14 gr. 
dosage was used in the first twenty-eight 


most frequently used in the operations re- 
quiring average operative time; the oper- 
ations of longer duration or of minor 
severity were performed under nitrous 
oxide combined with local and splanchnic 
block when necessary. Suture material of 
choice in the clean cases was fine silk, in 
the infected case, fine catgut. 

Table 11 is similar to Table 1 and repre- 
sents children under fourteen years. Babies 
and the younger children received the 
sedation in the form of suppositories. Open 
drop ether anesthesia was used in all 
except those having pyloric stenosis. 


SUMMARY 


The substitution of a thermal method for 
the administration of narcotics in the con- 
trol of pain is of general surgical interest 
and especially when operations are per- 
formed upon the aged, the allergic and the 
badly injured in civil and military practice. 


I am particularly indebted to the nursing 
staffs of the various hospitals in which these 


| | 
, | | | | } | | | | | | | j | 
| 4 | 2/3|/4|5|6| 7 | Over 
= — | 
4! lol 4} | | 
| 2| | 1... I 
| 1. | | | | | | 
| } | 4 
| | | | | | | | 
| | | | | | | 
ae | | | | | | 
| | 
| | | | | 
2/314 
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patients were treated and to Dr. W. S. Lovas 
and Dr. M. D. MacCauley now in the military 
service for their assistance in this work. 
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Fiproma of the ovary is a relatively common growth, but not nearly 
so common as the cysts. It occurs usually in women less than 25 years of 
age, frequently at the age of 18 or 19, and is often bilateral. 

From “Essentials of Gynecology” by Willard R. Cooke (J. B. Lippin- 


cott Company). 
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THE USE OF WATER SOLUBLE CHLOROPHYLL IN ORAL 
SEPSIS* 
AN EXPERIMENTAL STUDY OF 300 CASES 


S. L. GoLpBERG, D.D.s. 
CHICAGO, ILLINOIS 


HE fundamental biologic relation- 

ship of pathologic states occurring 

in the oral cavity to those found 
elsewhere in the body is all too frequently 
overlooked by dentist and physician alike. 
Nowhere is this more true than in respect 
to the infectious lesions of the teeth and 
their supportive tissues. 

The treatment of infections of the 
mouth, in general, has been based upon 
one of two methods of approach, either 
separately, or in combination; (1) the 
indirect or immunological and (2) the 
direct, or chemotherapeutic. In the former, 
treatment has been directed toward the 
enhancing of the natural resistance of the 
body against the infective agent by supple- 
menting these normal but somewhat inde- 
finable factors with more or less specific 
artificially produced immunological agents 
—antisera, vaccines, antitoxins, etc. In the 
latter, the greatest emphasis has been 
placed upon the local, topical use of anti- 
septic agents to destroy the infectious 
agent in situ. At times this has been sup- 
plemented by the use of drugs systemically, 
administered either by mouth or parenter- 
ally. Only too often the antiseptic em- 
ployed, while effective in destroying the 
infectious agent in a certain relatively 
small percentage of cases, causes simul- 
taneously such extensive damage to the 
tissues either through the inherent power- 
ful action of the drug, or through its 
necessarily vigorous and thorough applica- 
tion, that they are left in a relatively poorer 
state of nutrition than before treatment 
was instituted. This in turn delays proper 
healing and leads to reinfection, especially 


when there co-exists some unrecognized, 
more or less asymptomatic, latent, sys- 
temic disorder such as subclinical vitamin 
deficiency state. 

In the treatment of infections of the oral 
cavity using antiseptics, alone or fortified 
by various immunologic products, we are 
faced with peculiarly discouraging results 
because of the absolute impossibility of 
maintaining bacterial sterility during the 
reparative phase following the initial in- 
fection. Our methods up to the present 
time, at best, have only been relatively 
palliative in character, leaving to nature 
the ultimate eradication of the infection, 
and healing of the lesion. Consequently, 
in the majority of cases, a state of subacute 
or chronic infection persists, which, al- 
though clinically not active, is merely in 
temporary abeyance, and can flare up 
again at any time under relatively slight 
provocation. Many instances of this fact 
could be cited of which two examples may 
serve to illustrate the point. 

1. The frequency with which Vincent’s 
stomatitis is seen is vitamin c deficiency 
suggests a latent infection of the tissues, 
activated from time to time by the existent 
subclinical scorbutic state with its attend- 
ant pathologic alteration of the tissues and 
their metabolism. 

2. Similarly, the frequent recurrence of 
various forms of pyorrhea alveolaris, in 
spite of vigorous treatment is indicative 
of the maintenance of a persistent, latent 
focus of infection, and the presence of 
tissues which have been so changed by the 
original infection as to constitute excellent 
soil for such recrudescence of the disease. 


* From the Marcy Center Dental Clinic, Chicago, Illinois. 
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In view of this unsatisfactory state of 
affairs in respect to oral hygienic problems, 
it Is apparent that some new method of 
treatment is needed in the dentists’ thera- 
peutic armamentarium. Such a treatment 
should be aimed not only at the eradication 
of the acute, symptomatic phase of infec- 
tions of the oral cavity, but also designed 
to aid in the restoration of the tissues to 
their previous anatomical and normal 
physiological states. At the same time, 
perhaps in consultation with the physician, 
treatment should likewise be directed at 
any underlying systemic disorder which 
may co-exist. Recent reports’ have sug- 
gested that in the local treatment of such 
dental infection, water soluble chlorophyll 
may prove to be just such a desirable 
biologic agent. 

While the precise mode of action of 
chlorophyll in the human body is not yet 
entirely understood, a very considerable 
amount of data has been accumulated 
during the past few years to explain cer- 
tain of its effects. It seems obvious that 
chlorophyll belongs among the relatively 
essential substances in human economy, 
for it is one of the important components 
of our foodstuffs, whether directly in green 
vegetables or indirectly, in respect to meat 
derived largely from herbivorous animals. 
The structure of the chlorophyll mole- 
cule has been known for many years 
since the classical studies of Willstater!° 
and Fischer.* Its close relationship to 
hematin is seen in the essential identity of 
the pigment portion of the two molecules, 
with magnesium being substituted for 
iron and phytol being loosely attached to 
one of the carbon atoms in place of the 
globin of hematin. Chlorophyll is, of course, 
the green coloring of plants which is inti- 
mately concerned with plant metabolism, 
and through a complex photosynthesis in 
the presence of sunlight, converts car- 
bon dioxide into starch. The relation- 
ship of chlorophyll to vitamin a is still 
obscure although there seems to be a 
rough parallelism between chlorophyll and 
carotene content in plants. Thus it can be 
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seen that chlorophyll is a complex sub- 
stance which is essential to plant life and 
also has many ramified connections with 
human physiology. 

The results obtained with water soluble 
chlorophyll seem to indicate that it exerts 
a stimulating influence on the fibroblast, 
thereby producing a new formation of 
healthy granulation tissue.® This is further 
confirmed by reports of its use both in 
clinical cases and in the healing of experi- 
mentally induced wounds and burns in 
animals.® According to Gruskin’ the effects 
of water soluble chlorophyll in healing is 
twofold: first, prevention of fibrinolysin 
and second, the encouragement of fibro- 
blastic activity. 

We found that the successful result 
obtained was with the water soluble 
chlorophyll. It seems that the oil soluble 
chlorophyll does not produce the desired 
effect probably due to its impurities or its 
strongly acid characteristics. 

Clinically, chlorophyll has been used by 
Burgi! in the treatment of wounds with 
very favorable results. He claims that 
chlorophyll not only stimulates granulation 
tissue but it also helps in epithelialization. 
Schweitzer’ has reported its use in the 
treatment of anemia by the oral adminis- 
tration of chlorophyll phosphate in tablet 
form. The possible synthesis of hemoglobin 
in mammalia from the pyrrole groups 
derived from the breakdown of chlorophyll 
has been suggested by Whipple.’ This has 
been confirmed by Hughes‘ and Latner 
by feeding small doses to animals (15 mg.). 
Gruskin® as well as Galatz found chloro- 
phyll useful as an adjunct treatment in 
advanced carcinoma, noting the prompt 
disappearance of odors from the ulcerated 
area. Evidently the action of chlorophyll 
is on the anaerobic organisms usually 
present in such conditions. 

Experimental studies both in mtro and 
in vivo have shown that chlorophyll exerts 
a moderate bacteriostatic effect upon 
many of the common organisms pathogenic 


to man. 


S 
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As a result of these encouraging reports 
it was believed that a study of various 
oral infections treated by water soluble 


Normal Marginal 
Gingiva and 
Gingival Sulcus 


Crest 


C}) 
Normal Alveols 
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In pyorrhea the results, so far as the 


time factor is concerned, have not been 


perhaps quite as dramatic, but the use of 


Serum Syringe for 
— comping’ Chlorophyll 


pithelial ling of 
Periodontal Pocket 


Blunt hypodermic 
needle 


L\ Periodontal 


Lementum 


Periodontium 
(Pericementumy 


Pocher 
Crest of Alveolar Bone. 
Heduction due to 
Osteoly changes. 


Fic. 1. Illustrating method adopted for conveying chloro- 
phyll. Diagram by Dr. Frederick James, Temple Uni- 
versity School of Dentistry, Philadelphia. 


chlorophyll by the technic we have de- 


chlorophyll might be worth while, espe- 
cially in cases of Vincent’s stomatitis and 
the several types of chronic periodontal 
disease, generally classified under the 
term pyorrhea alveolaris. Accordingly, a 
series of cases at the Marcy Center Dental 
Clinic was selected for experimental ob- 
servation. The early results were so dra- 
matic and satisfactory that the original 
series was extended and now numbers over 
300 cases and the method has been adopted 
as an almost routine procedure in all 
cases of Vincent’s infection and chronic 
pyorrhea. 

In cases of Vincent’s stomatitis we have 
come to the conclusion that chlorophyll 
therapy is almost a specific against the 
fusiform bacillus and spirillum responsible 
for the condition. As a matter of fact the 
length of time required to clean up a severe 
acute Vincent’s case has been reduced to a 
matter of from a few days to a week in- 
stead of the usual weeks to months required 
by our former methods of treatment. 


veloped has yielded uniformly more satis- 
factory results than those obtained by 
any other method of therapy in our hands. 

In this connection the absolute lack of 
toxicity of the drug and its bland soothing 
effect upon the tissues should be stressed, 
as being so much in contrast to the usual 
effective antiseptic agents ordinarily em- 
ployed in such cases of oral sepsis. 

The technic for administering water 
soluble chlorophyll in Vincent’s stomatitis 
is as follows: (1) Spray mouth with chloro- 
phyll solution around and in between each 
tooth, at least once daily. (2) When the 
acute condition subsides careful prophy- 
lactic treatment is used. 

For treatment at home, the following 
routine is followed: (1) Water soluble 
chlorophyll solution is given to the patient 
to use at home. By means of an eye dropper 
it is squirted between the teeth three or 
four times daily. (2) A cathartic is given. 
(3) A soft diet is prescribed (force fluids) ; 


/ 
/ 
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isolated. Three or four days has been 
sufficient to clear up most of our cases. 

The technic for administering water 
soluble chlorophyll in pyorrhea is as follows: 

1. Pockets in the mouth were flushed 
with a blunt needle; care was taken so 
that the chlorophyll reached the extreme 
depths of the pockets. If this is not accom- 
plished, chlorophyll tends to stimulate 
granulation tissue formation superficially. 
Drying the mouth and using a saliva 
ejector, 5 cc. of chlorophyll, at six to 
seven minute intervals (totaling 15 cc.) 
was administered throughout the mouth 
at each sitting. 


Goldberg—Chlorophyll 


(4) orange juice is taken; (5) rest Is pre- 
scribed; (6) old tooth brush is thrown 
away; (7) no tobacco or alcohol ts per- 
mitted, and (8) the patient should be 


Fics. 2 AND 3. Chronic Vincent’s stomatitis and one week 
after treatment. 
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administration of 
chlorophyll, thorough subgingival curet- 
tement was started. The use of the Gracey 
curetts has proved best in our hands. 


2. After the third 


3. Chlorophyll ointment was _ packed 
into pockets and adhesive sheets of tinfoil 
were placed over area to protect from 
saliva. The patient was instructed to 
remove this tinfoil in from four to five 
hours. In many instances it was kept on 
overnight. 

4. Chlorophyll was injected directly into 
surrounding tissue when found necessary. 

5. Patients were taught the proper 
method of brushing and were given chloro- 
phyll solution to use at home in place of 
the usual dentifrice. 

6. Treatment was consistent through a 
period of from four to six weeks. 


Fic. 2. yet } 
Fic. 3. ‘ ° J 
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7. It was found that at least three 
sittings a week were necessary. 

8. Patients were kept under observation 
by means of monthly recall. An addi- 


Fic. 4. 
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CASE REPORTS 


Case 1. Vincent’s stomatitis. L. G., twenty 


years of age, appeared on June 10, 1941, com- 
plaining of sore mouth and terrible odor. A 


Fic. 5. 


Fics. 4 AND 5. Chronic Vincent’s stomatitis and twenty-four hours 
after first treatment. 


tional use of chlorophyll was occasionally 
indicated. 


g. Investigation has proved that a hy- 
drogen ion concentration of 7.2 1s desirable 
for this type of work. (Fig. 1.) 

An analysis of the 300 cases treated at 
the Marcy Center Dental Clinic may 


Per Cent 
Cured or 
Improved 


No. of 


Diagnosis 
Cases | 


80 cured 
20 improved 
79 cured 
21 improved 


122 | Vincent’s 
| stomatitis 

102 | Pyorrhea with 
shallow pock- | 
ets of 3 mm. 
or less 

76 | Pyorrhea with 
deep pockets 


27 cured 
73 improved 


prove to be of some interest and Is pre- 
sented here in tabular form, listing the 
number of cases of each type with summary 
of the clinical results. 


clinical and microscopic diagnosis of Vincent’s 
stomatitis was made. The mouth was sprayed 
with chlorophyll solution around and in 
between each tooth. Immediately after the 
first treatment the patient remarked that his 
mouth felt relieved. The odor disappeared. 
The usual home treatment substantiated with 
the use of chlorophyll solution at home was 
prescribed. The patient was seen four times 
during the first two days. Scaling was insti- 
tuted after the third treatment. The patient 
was dismissed as cured on June 16, 1941, with 
the usual instruction regarding oral hygiene. 
Case ul. Pyorrhea. G. V., twenty-nine 
years of age, came under treatment May 8, 
1941. A diagnosis of a chronic suppurative 
periodonitis was made. The teeth had loosened; 
there was excessive bleeding of gum tissue 
on brushing, bad breath, and the patient ex- 
perienced pain when biting hard, although she 
had a normal occlusion. Chlorophyll solution 
and ointment were used along with extensive 
subgingival curettage. The patient was treated 
for seven weeks and kept under monthly 
observation for a year and a half. The odor 
was gone and the teeth were tight; no bleeding 
or gingival marginal inflammation were pres- 
ent; the interproximal marginal congestion was 
relieved and gingival tone was normal. 


121 
= 
j 
| 
No. 
No. 
Pa- | 
S Im- 
Cured 
proved 
98 | 24 | 
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DISCUSSION 


From these studies of water chlorophyll 
preparations it would appear we have a 
new approach to the problems of infection 
as they relate to the dental field. 

In Vincent’s stomatitis water soluble 
chlorophyll has appeared to act almost as a 
specific, clearing up such infections much 
more rapidly than by the use of other 
preparations. Its non-toxic, bland nature 
needs emphasis, for many of the more 
standard methods of treatment produce 
actual tissue damage, thus delaying the 
healing process. With chlorophyll we again 
seem to profit by its direct or indirect 
action on the infecting organisms, espe- 
cially anaerobic, and by its stimulating 
effect upon the repair process, promptly 
improving the tone of the tissues. 

In periodontal disease, associated with 
pyorrhea, gum retraction, loss of inter- 
proximal tissue, the loosening of teeth and 
even osteolytic porotic changes of the 
alveolar bone, the results have been excel- 
lent. Furthermore, the rapidity of the 
improvement has been phenomenal in a 
very considerable proportion of the cases. 
By carefully cleaning out infected perio- 
dontal pockets, de-epithelializing them and 
packing these areas with chlorophyll, as 
well as directly injecting the chlorophyll 
into the gums when called for, the result 
has been the clearing up of the infection, 
regeneration of bone, the formation of new 
healthy tissue and resultant tightening of 
the teeth. With all our emphasis being 
placed on prophylaxis and the preservation 
of our teeth, the value of chlorophyll in 
such a program would not seem to require 
further comment. 

When extraction is necessary, especially 
when coupled with periapical abscess for- 
mation and osteomyelitis of the alveolar 
bone, again chlorophyll may be used 


effectively in overcoming the infection and 
stimulating repair. Sockets appear to heal 
much more rapidly under chlorophyll pack- 
ing than by any of the other more usual 
technics. 
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SUMMARY AND CONCLUSIONS 


The paper reviews briefly the problems 
of oral sepsis from the therapeutic stand- 
point and discusses the rationale of the 
use of water soluble chlorophyll in this 
field. 

The results of treatment by chlorophyll 
in a series of 300 cases of Vincent’s stomati- 
tis and pyorrhea are reported. 

In conclusion we would like to empha- 
size the following points: 

1. Water soluble chlorophyll appears to 
have a definite stimulating effect upon the 
growth of the supportive connective tissue 
cells and the development of granulation 
tissue. 

2. Odors due to anaerobic infections 
invariably disappear with a few applica- 
tions of chlorophyll, probably due to its 
oxidizing capacity. 

3. In pyorrhea the use of chlorophyll 
has resulted in the tightening of teeth, 
the cessation of bleeding from the gums, 
and has grown new tissue. 

4. In Vincent’s stomatitis chlorophyll 
has regularly brought about complete 
recovery, and much more promptly than 
with other agents. 

Finally, there is no doubt that chloro- 
phyll has a thereapeutic place in acute and 
chronic suppurative diseases of the oral 
cavity. 

Grateful acknowledgment is made to 
the Rystan Company, New York City, 
licensees of the Lakeland Foundation, 
Chicago, for furnishing the chlorophyll 
solution and ointment used in this series. 


REFERENCES 


1. Buri, E. Wirkugen von Pflanzenfarbstoffen auf 
Verletze Haut. Schweiz. med. Wcebnscbr., 67: 
1173, 1937. Ueber die Wirkung von Chlorophyll 
auf die Wundheilung. Schweiz. med. Wchnscbr., 
68: 483, 1938. 

2. Davip-Gatatz, I. La chlorophylle dans le traite- 
ment du cancer. Progrés méd., 538-584, 1935. 

3. Fiscuer, H. and Breitner, S. Vergleichende Oxy- 
dation des Chlorophyllids und einiger Abkomm- 
linge. Ann., 522: 151-167, 1936. 


| 


New Series Vor. LXII, No. 1 Goldberg—Chlorophyll American Journal of Surgery 123 


4. Hucues, J. H. and Latner, A. L. Chlorophyll and 7. SCHWEITZER, A. Zur Therapie der Anamie und der 
hemoglobin regeneration after hemorrhage. J. sekundaren (post Malarischen und _ postopera- 
Physiol., 86: 388, 1936. tiven) Kachexien. Wien. med. Webnschr., 85: 

5. Gruskin, B. Chlorophyll—its therapeutic place in 727, 1935. 
acute and suppurative disease. Am. J. Surg., 49: 8. Smitu, L. W. In press. 

49-55, 1940. go. WHIPPLE, G. 

6. Sano, M. E. and Smitn, L. W. The effect of lowered 10. WittstattrerR, R. Chlorophyll. J. Am. Chem. Soc., 
temperatures upon the growth of the fibroblast in 37: 323-345, 1915. A review of Willstatter’s 
vitro: its application to wound healing. J. Lab. e researches on chlorophyll. By C. J. West. 
Clin. Med., 27: 460-464, 1942. Biochem. Bull., 3: 229-258, 1914. 


Driep plasma, because of its long preservation period without undue 
alterations of the protein constituents, its ease of administration and 
effectiveness in restoring blood volume, is the blood substitute of choice 
for use in the Military Services. 

From “‘War Medicine” edited by Winfield Scott Pugh (Philosophical 
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PLASTIC MATERIALS IN MEDICINE* 


PRELIMINARY REPORT ON THE USE OF LUCITE AND NYLON FABRIC IN 
ORTHOPEDIC SURGERY 


MIcHAEL S. BURMAN, M.D. 
Associate Orthopedic Surgeon, Hospital for Joint Diseases 
NEW YORK, NEW YORK 


UCITE and nylon are plastic materials 
which are now well known and used 
extensively in industry. 

Lucite! is a polymerized methyl! metha- 
crylate. It is light, hard, strong, and is not 
affected by watery solutions of mineral 
salts or dilute alkalis. It is well tolerated by 
the human organism. Its use in medicine Is 
limited to cap arthroplasty, although it 
should be of some value in the internal 
splinting of fractures. I have used it in 
arthroplasty of the interphalangeal joint of 
a finger (one case), in arthroplasty of the 
metacarpophalangeal joint (two cases) and 
in arthroplasty of the hip (one case). The 
first case—that of the interphalangeal joint 
arthroplasty—was done on August 6, 1940. 
The operative wounds healed well and the 
lucite cups have all been well tolerated. 
The result of operation is fair to good as 
regards joint motion. Lucite has been tried 
experimentally to fill in articular defects in 
cartilage. 

Harmon? reported on the use of lucite 
caps in hip arthroplasty, my use of the 
lucite being independent of his work and 
suggested by Dr. Robert Abrahamson. 

Nylon is the generic name for all syn- 
thetic fiber-forming polymeric amides hav- 
ing a protein-like chemical structure.* It is 
physiologically inert, except for rare in- 
stances of allergy. It is used as a surgical 
suture material.‘ Its inertness suggested its 
use as an interposition material in arthro- 
plasty, particularly of small joints, as a 
fascial band as in the fascial plastic for 
paralysis of the abdominal musculature, 
and as an artificial tendon sheath. A fine 


meshed fabric should be used. 


Serous fluid collects about a strip of 
implanted nylon, indicating some measure 
of foreign body irritation. Yet this ability 
to form fluid is of value in arthroplasty, 
since such fluid may act as a synovial fluid. 
Its use as a fascial-like transplant in 
paralysis of the abdominal wall was tried 
unilaterally, in conjunction with a strip of 
fascia, on May 11, 1942, after its experi- 
mental implantation into the thigh at the 
time of the first fascial graft on April 13, 
1942. A large amount of serosanguineous 
fluid collected about this large strip (6 
inches by 2 inches) of nylon fabric. Para- 
chute nylon fabric has been used twice in 
arthroplasty of small joints. Nylon arthro- 
plasty of the carpometacarpal joint of the 
thumb done on June 8, 1942 gave an 
excellent functional result. A second case- 
arthroplasty of an interphalangeal joint— 
was done on October 19, 1942. The use of 
nylon as an artificial tendon sheath of a 
finger flexor tendon (March 21, 1942) failed 
because a rough, coarse-meshed nylon 
(stocking nylon) was used. 

Further study may indicate the possible 
value of these plastics for the uses indi- 
cated. Their cheapness, their relative 
inertness, and their radiolucency make for 
certain advantages over vitallium.’ 
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IN pronounced cases the most striking factor which confronts one when 
he approaches cardiotoxic patients is that they are prematurely old. The 
far-away, weary look in many patients is striking, and pitiable. The 
features exude weariness; the skin is bronzed, and one can almost see its 
inelasticity. In more advanced cases dyspnea and edema are added to the 
picture. 

From ‘Diseases of the Thyroid Gland. Presenting the Experience of 
More Than Forty Years” by Arthur E. Hertzler (Paul B. Hoeber, Inc.). 
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PRIMARY CARCINOMA OF THE URETER* 


SAMUEL A. JAFFE, M.D. 
Assistant Attending Surgeon, Grace Hospital 


AND 


ANTHONY J. MENDILLO, M.D. 
Consulting Surgeon, Grace Hospital 


NEW HAVEN, CONNECTICUT 


HE ureter is recognized as one of the 

rarest locations for primary malig- 

nancy. Only during the past decade 
have enough cases been accumulated to 
draw statistical conclusions of this con- 
dition. The large number of case reports 
in recent years, two-thirds of all the re- 
ported cases appearing in the literature 
during the past ten years, suggests that 
primary carcinoma of the ureter is being 
recognized more frequently due to modern 
development and refinement of urologic 
technic. However, data of large medical 
centers still label this lesion as a rarity. 
The Brady Urological Institute encoun- 
tered three cases, from a series of 22,000 
urological admissions;! Bellevue Hospital 
reports one case from a series of 22,810 
necropsies.? The University of Minnesota 
found only one case in a series of 37,000 
autopsies.* In a series of 16,565 malignant 
tumors encountered at the Memorial Hos- 
pital, Pack and Le Fevre apparently did 
not find any primary ureteral malignant 
growths.‘ During the past ten years, 1933 
to 1943, at Grace Hospital in New Haven, 
two cases have been encountered in a series 
of about 90,000 routine admissions of all 
types. Nineteen hundred of these patients 
were found to have primary malignancies 
in various locations, the above two cases 
being the only ones originating in the 
ureter.” 


HISTORY 


Rayer,’ in 1841, is considered by many 
to have reported the first case of primary 


carcinoma of the ureter. The tumor was 
discovered at autopsy and the diagnosis 
was based on gross rather than micro- 
scopic examination. Wising and Blix’ are 
credited by the others for the first reported 
authentic case, for in 1878, they reported 
the first case complete with microscopic 
diagnosis. It was not until 1884, that 
Davy® recorded the first case in the 
English Literature. Eight cases in all were 
reported by 1goo, the diagnoses being 
made at autopsy. The first correct pre- 
operative diagnosis was made in 1902 by 
Albarran.’ In 1924, Kretschmer," in re- 


viewing the literature, collected thirty-four 
case reports and added one of his own. In 
1934, Scott! and Lazarus’? each presented 
a study of the sixty-eight cases reported 
until then. In 1936, Schillings and Sonder- 
vorst!? made a thorough study of the 
literature and collected 113 records, but 


Higgins,!4 in 1938, would only accept 
eighty-six of the published cases as being 
definitely established primary carcinoma 
of the ureter and added five of his own 
cases. Foord and Ferrier,’ in 1939, re- 
ported six additional cases and collected 
133 from the literature. Stang and Hert- 
zog,/® in 1941, reported four cases, and 
Cook and Counseller," also in 1941, re- 
ported eighteen cases from the Mayo 
Clinic. Five other cases were recorded in 
194019 and 1941.22! T. Moore,?? in 
April, 1942, in his paper ““Tumors of the 
Ureter” wrote that there are well over 
150 reported cases of primary carcinoma 
of the ureter and recorded one new case. 


* From the Surgical Service of Grace Hospital, New Haven, Connecticut. 
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Riches,!* in April, 1942, reported another 
case. Five more cases were added during 
the latter part of 1942 by McCrea,” Scholl 
and Gallagher,” and Sauer.” 

In our review of the literature, we have 
been able to find 173 case reports; with 
our own two cases herein recorded, the 
total number of reported cases of primary 
carcinoma of the ureter is brought up to 


175. 
PATHOLOGY 


Although the ureteral epithelium is of 
mesodermal origin and the bladder epi- 
thelium is of entodermal origin, there is 
no demarcation between these membranes 
in the adult, since both produce the same 
sort of transitional epithelium in these 
regions. Consequently, ureteral neoplasms 
are apt to simulate very closely the bladder 
tumors both 
as well as in the clinical course of the dis- 
ease. However, the larger percentage of 
cases showing metastases at operation or 
autopsy, and the poorer end results suggest 
that ureteral neoplasms possess a higher 
degree of malignancy than do bladder 
tumors; of course, a later diagnosis may 
also be a factor in the poorer end results. 

The ureteral neoplasms may be divided 
into papillary and non-papillary types. In 
some cases, gland formation has been seen 
microscopically; to these, the term adeno- 
carcinoma has been attached. Foord and 
Ferrier, in analyzing 139 cases, stated 
that seventy-five were papillary, sixty 
non-papillary, three were adenocarcinoma, 
and one was unclassified. They say that 
it is important to recognize that infiltration 
of the ureteral wall occurs in all the three 
types. 

The neoplasm may affect one or several 
parts of the ureter, may be small or exten- 
sive, and may or may not encircle the 
lumen of the ureter. Spread tends to occur 
to the surrounding tissues, to regional 
lymph nodes, and by the blood stream to 
any part of the body; the liver and lungs 
particularly appear to be involved. A case 
has been reported in which the brain was 


in microscopic appearance 
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explored for a tumor which proved to be 
a metastasis from a primary neoplasm of 
the ureter (Hunt 1927).% 


Fic. 1. Excretory urogram. Definite pyelectasis, 
caliectasis, and ureterectasis may be seen on 
the left side. 


Although any part of the ureter may be 


involved, in about 75 per cent of the 
reported cases, the primary growth oc- 
curred in the lower one-third of the ureter. 
In many cases (33/3 per cent) on cysto- 
scopic examination, the tumor has been 
seen protruding into the bladder through 
the ureteral orifice. Both ureters seem 
about equally involved. 

Complicating pathologic processes are 
common in this affliction, the usual one 
being hydronephrosis; this is but a natural 
sequel to ureteral obstruction with dila- 
tation above it. Secondary infection com- 
monly follows, the symptoms of which 
often first bring the patient to the phy- 
sician. Associated calculi are found in 10 
to 20 per cent of the cases. 


CAUSATIVE FACTORS 


The exact cause of primary malignancy 
here is no better understood than in other 
parts of the body. Many writers have 


stated that calculi with resultant chronic 
irritation is an important causative factor. 
However, this does not appear to be so, 


Fic. 


2. Ureteral catheter in pelvis of kidney 
on the right side. Left ureteral catheter 
meets an impassible obstruction. 


otherwise, primary carcinoma of the ureter 
should be seen much more frequently 
because of the great incidence of urinary 
calculi; also, in many of the reported cases, 
the calculi were present on the opposite 
side. It is more probable that the calculi 
found associated with the malignancies 
(10 to 20 per cent) are incidental or that 
the calculi are secondary to the urinary 
stasis produced by the growth. 

T. Moore”? states that certain dyes of 
the aniline series are closely related to the 
onset of bladder neoplasms in_ people 
engaged in this industry. The same may be 
true in ureteral neoplasms. Muller,!’ in 
1940, reported a case apparently caused 
by benzidrine. Arsenic may also be a 
causative agent according to Goeckerman 


and Wilhelm.” 


CLINICAL FEATURES 


Age. The greatest incidence of this 
disease occurs in the age group from the 
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fourth to the eighth decades. The average 
age is fifty-five. The youngest patient was 
twenty-two, and the oldest patient was 
eighty-nine. 

Sex. A review of the reported cases 
indicate no significant preponderance of 
one sex over the other. 

Symptoms. The classic triad consists 
of: (1) hematuria, (2) pain, and (3) tumor. 
Hematuria is the most frequent and the 
earliest symptom. It appeared in about 
75 per cent of the reported cases and the 
duration of the bleeding varied from weeks 
to several years. The urine is often grossly 
bloody, especially in the larger papillary 
tumors, or may be seen to contain blood 
only on microscopic examination, as in 
the non-papillary small growths. The onset 
of bleeding is usually sudden, without any 
immediate apparent cause, and tends to be 
intermittent. 

Pain is next in frequency and may be 
of one or any combination of the following 
three types: (1) ureteral colicky ‘pain, 
caused by ureteral obstruction or by the 
passing of blood clots down the ureter; 
(2) renal aching pain, dull aching pain in 
the kidney region and in the flank due to 
ureteral or pelvic distention; and (3) 
referred pain, due to involvement of 
neighboring tissues. Pain of varying degree 
and type is present in about 75 per cent 
of the cases and its duration, in the re- 
ported cases, varied from several weeks to 
several years. 

The tumor palpated is usually a mass 
in the Join which is the enlarged hydro- 
nephrotic kidney secondary to the ureteral 
obstruction. Seldom does the ureteral 
neoplasm itself produce a palpable tumor. 
However, several cases have been reported 
in which the primary growth was pal- 
pated. In these cases the malignancy 
occurred in the lower one-third of the 
ureter. 


DIAGNOSIS 


As with other diseases, a good history 


and physical examination is_ essential. 
Along with these, urinalysis, cystoscopy, 
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and urography, both excretory and retro- 
grade, are of utmost importance in the 
diagnosis of ureteral neoplasm. 

In the urine, red blood cells are un- 
doubtedly present at some time. Pus is 
generally present due to the secondary 
infection. Occasionally, cancer cells or even 
fragments of the tumor may be seen in 
the urine, especially if the neoplasm is of 
the papillary type, and always when the 
growth projects into the bladder. 

Cystoscopic examination may show a 
bloody spurt from the affected ureter; or 
if obstruction from the growth is complete, 
no urine appears from the ureteral orifice. 
In about one-third of the cases, a tumor 
may be seen projecting through the 
ureteral orifice. In cases in which no 
abnormalities are seen, a catheter passed 
up the ureter will often result in bright 
red blood emerging from the orifice along- 
side the catheter and through the catheter. 
If the catheter can be passed up beyond 
the tumor, the catheter drainage will then 
again tend to be clear or turbid and not 
bloody. This has been considered by many 
to be a pathognomonic sign. In 540 per 
cent of the cases there is complete obstruc- 
tion and the passage of a catheter or 
bougie is not possible. The appearance 
time and concentration of indigo carmine 
depends upon the degree of obstruction. 

An open abdominal film often shows an 
enlarged kidney shadow due to the asso- 
ciated hydronephrosis. Coincidental cal- 
culi may also be seen. 

Excretory urograms are of limited value 
in demonstrating either a filling defect 
or the stricture in the ureter. They usually 
demonstrate only the degree of function 
remaining in the kidney. If function ts 
present, the degree of hydronephrosis and 
hydroureter may be visualized. 

Retrograde pyelo-ureterography is the 
procedure of choice to show the actual 
lesion and its position. A catheter must 
be passed, or at least its tip engaged, in the 
ureteral orifice so that the ureter may be 
filled sufficiently to show the defect. It is 
also very important to note whether the 
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filling defect is constant, and thereby 
avoid error from a filling defect due to a 
blood clot or a non-opaque stone. Serial 


Fic. 3. Retrograde urogram of an opaque 
catheter in the left ureter. Obstruction is 
at the level of the second sacral segment. 


pyelograms as advised and demonstrated 
by Moore* are useful in the determination 
of a constant filling defect. The filling 
defect may take several forms: (1) a 
ring-like obstruction, (2) an ovoid defect, 
large or small, (3) a moth-eaten appear- 
ance, due to extensive involvement by a 
papillary type of neoplasm, or (4) several 
defects, due to many implantations. 

Aside from these positive evidences, it 
is also important to remember that a 
bleeding ureteral neoplasm may be so 
small that it will not cause ureteral ob- 
struction, will not show a filling defect, 
will not show hydronephrosis, and will 
not reveal a palpable mass upon surgical 
exposure. If a nephrectomy has _ been 
performed, and the kidney does not 
explain the source of bleeding, or if there 
is persistent hematuria after the nephrec- 
tomy, prompt ureterectomy should be 
performed. 


It is also of utmost importance, that in 
all cases of hydronephrosis, especially in 
patients over fifty years of age, the 


Fic. 


4. Gross specimen showing kidney and 
ureter attached. Two large masses are seen 
filling the lower portion of the ureter. No 
growths are present in the kidney or the pelvis. 


causative factor should be definitely ascer- 
tained. Repeated cystoscopy with ureterog- 
raphy may bring to light an early neoplasm 
of the ureter. 


TREATMENT 


A number of different surgical pro- 
cedures have been suggested and attempted 
in the treatment of neoplasms of the 
ureter, e.g., cauterization, fulgeration, par- 
tial resection of the ureter with reimplan- 
tation of the ureter into the _ bladder, 
partial resection of the ureter with ureteros- 
tomy, and nephro-ureterectomy. Undoubt- 
edly, the best procedure at present is a 
total nephro-ureterectomy with removal 
of a cuff of bladder and removal of the 
perirenal and peri-ureteral fat. This pro- 
cedure may be done in one or two stages, 
depending upon the condition of the 
patient and the experience of the surgeon. 
There are many advocates of the two- 
stage operation. Foord and Ferrier’ have 
shown that the mortality rate was 40 per 
cent In one-stage operations as compared 
with 5 per cent mortality in the two-stage 
operation. It seems to us that the one-stage 
procedure is the better one. The mortality 
rate of the one-stage operation should be 
markedly decreased in the future because 
of better preoperative and postoperative 
care, better and safer anesthesia, and more 
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experience and improvement in the technic 
of this procedure. 
Preoperative and postoperative irradia- 


tion also are worthwhile. Hess*! has 
advised the use of radium preoperatively, 
and has constructed an apparatus and 
devised a method whereby the radium 
may be applied directly to the lesion in the 
ureter. Postoperative irradiation is impor- 
tant to help prevent local and_ bladder 
recurrences and also to relieve the pain 
of extension and metastases. 


PROGNOSIS 


In the past, the prognosis has been poor. 
The majority of those who survived the 
Operation were dead within a period of 
two years due to local recurrences and 
metastases. Scott,!! in 1934, in an effort 
to follow collected cases in which operation 
was performed, found only two patients 
alive after five years. Krafft*! reported a 
case of a patient who was well eleven years 
after a nephro-ureterectomy for a papillary 
epithelioma of the lower part of the ureter. 
Four eight-year cures have been reported, 
the latest by Cook and Counsellor.” 
The prognosis in the future should be more 
bright with early diagnosis, early and ade- 
quate surgery and with proper irradiation. 


CASE REPORTS 


Case 1. A sixty-five year old married 
housewife, born in Finland, entered Grace 
Hospital with the chief complaint of pain 
originating in the left side of her back and 
radiating to the left flank and down to the left 
lower quadrant of the abdomen. The pain 
had begun six days prior to hospital admission 
and had persisted throughout the six days. 
There was associated nausea but no vomiting. 
There were no urinary complaints of hematuria, 
dysuria, urgency or frequency. She had no 
previous episodes of a similar nature. A review 
of the other systems revealed no abnormalities; 
there was no history of weight loss. Her menses 
had stopped ten years before admission. 
She had no previous serious illnesses or in- 
injuries; her only operation was a chole- 
cystectomy fifteen years prior to this hospital 
admission. Family history revealed that her 
mother died of “cancer of the stomach.” 


‘ 
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The patient was a well developed, well 
nourished, white female, appearing about 
sixty years of age, in no acute distress. 
A complete examination revealed nothing 
remarkable except for abdominal findings of 
an indefinite mass in the left flank which was 
moderately tender to palpation. There was no 
abdominal spasm or rigidity and no other 
masses were palpable. On admission her 
temperature was 100.4°F., pulse 100, 
respirations 20, and her blood pressure was 
140/85. 

The red blood count was 4.01 million with 
eighty-six per cent hemoglobin by the Dare 
method; the white blood count was 7,000 with 
sixty-eight per cent polymorphonuclear cells, 
2 per cent of which were non-segmented. 
A catheterized urine specimen was slightly 
cloudy, acid in reaction, specific gravity of 
1012, contained 2 plus albumen, o sugar, and 
no casts; microscopically many red_ blood 
cells and white cells were seen. Blood non- 
protein nitrogen was 28; Blood Wassermann 
and Kahn tests were negative. Repeated urines 
continued to show many red blood cells and 
white blood cells. ; 

On the day following admission to the 
hospital, an open abdominal x-ray film was 
taken. This was reported as showing “con- 
siderable gas in the colon; there seems to be 
a poorly defined soft tissue mass in the left 
mid-abdomen which probably is associated 
with the kidney.” On the next day intravenous 
pyelography was done. This revealed a left 
hydronephrosis with hydro-ureter due to 
obstruction of the lower portion of the left 
ureter. (Fig. 1.) On the fourth hospital day, 
cystoscopy with retrograde urography was 
performed by Dr. H. Levin. On the right side 
no difficulties were encountered, but on the 
left side an impassable obstruction was met 
10 cm. up the ureter. Attempts to promote flow 
from the left side met with failure; 5 cc. of 
indigo carmine were injected intravenously as 
a function test; normal excretion and con- 
centration was seen on the right side but from 
the left side no dye was obtained throughout 
the course of the examination. Injection of 
12 per cent Skiodan into the left ureteral 
catheter was then done and x-rays were taken; 
these revealed a defect in the left ureter at 
the level of the tip of the catheter which lay 
just below the sacral promontory. Slight 
dilatation of the ureter distal to this point 
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was seen as well as a lack of filling of the ureter. 
proximal to the defect. (Figs. 2 and 3.) 
The patient was taken to the operating room 


Fic. 5. Gross specimen of the 
ureter. The large primary neo- 
plasm may be seen in the lower 
portion of the ureter. Several 
secondary implants may also be 
seen. 


with a preoperative diagnosis of left hydro- 
nephrosis with complete obstruction of the 
left ureter, probably due to a primary neoplasm 
of the left ureter. Anesthesia was induced by 
spinal injection of pontocaine-glucose solu- 
tion. Exploration through a left lateral oblique 
lumbar incision revealed the presence of a hard 
intra-ureteral mass approximately 8 cm. from 
the ureteral entrance into the bladder. Because 
of the probability of this mass being a malig- 
nancy of the ureter, a nephro-ureterectomy 
with the removal of a cuff of bladder was 
performed. Most of the perirenal and peri- 
ureteral fat also was excised. The patient with- 
stood the procedure well and was returned to 
her room in good condition. Her postoperative 
course was uneventful and she was discharged 
from the hospital on the fourteenth postopera- 
tive day. The patient has been seen at intervals 


ye? 
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during the past one and one-half years. She 
has had no complaints and appears in good 


health. 


OcTOBER, 1943 
the surrounding fat tissue. It appeared to be 


of a medium grade of malignancy—Grade 2— 
according to Broder’s classification. (Fig. 6.) 


Fic. 6. Microscopic section. X 20. On the right side may be seen the 
normal architecture of the ureter. On the left side the ureteral wall 
reveals nests of poorly staining and poorly differentiated squa- 
mous cells invading widely. 


Pathologic examination was done by Dr. 
C. J. Bartlett. The specimen consisted of a 
kidney with ureter attached. The ureter 
showed several whitish growths on the inner 
surface, some of which were elevated. The 
largest growth measured 2 cm. vertically; the 
smallest measured 5 mm. The upper 4 or 5 cm. 
of the ureter showed nothing suggesting a 
tumor growth and nothing was seen in the 
pelvis of the kidney suggesting one. The kidney 
was somewhat enlarged and there was moderate 
dilatation of the pelvis and calicyes. Nothing 
resembling a tumor growth was found in the 
kidney. (Figs. 4 and 5.) Microscopic examina- 
tion of the largest growth which was lowest in 
the ureter revealed a squamous cell carcinoma. 
It had invaded the wall to a considerable 
extent and one group of tumor cells was found 
in the very outer part of the wall adjacent to 


Case u. A forty-seven year old Irish male 
entered New Haven Hospital June 23, 1938, 
because of painless hematuria of two weeks’ 
duration. He presented no other symptoms. 
A review of his symptoms was normal. There 
were no contributing factors in the patients 
past history or family history. 

The patient was a well developed, fairly well 
nourished white male in no acute distress. 
Examination was negative throughout. The 
abdomen revealed no masses or palpable 
viscera; there was no tenderness or spasm. 
Vital signs were essentially normal. 

The red blood count was 4.1 million with 
84 per cent hemoglobin. The white blood count 
was 12,000 with 76 per cent polymorphonuclear 
cells. The urines were grossly bloody and 
showed 3 plus albumen. Blood Wassermann 
test was negative. 
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Cystoscopy with retrograde urography was 
performed. This revealed a left renal calculus, 
hydronephrosis and hydro-ureter, and a non- 
opaque obstruction in the ureter just above 
the bladder. The patient was taken to the 
operating room, where, upon exploration, the 
obstructing mass in the ureter was felt. Because 
of the possibility of this being a primary 
malignancy of the ureter a typical nephro- 
ureterectomy was done. His postoperative 
course was uneventful. 

Pathologic examination of the specimen 
revealed a papillary squamous cell carcinoma 
of the lower ureter with hydronephrosis and 
hydro-ureter. 

On May 20, 1939, the patient was admitted 
to Grace Hospital in an irrational condition. 
At this time, a tender, stony-hard mass was 
found filling most of the left side of the abdo- 
men. X-rays revealed a soft tissue mass in the 
left lower quadrant and metastatic lesions of 
the sacrum. His course was_ progressively 
downhill and he expired May 28, 1939, about 
one year after the onset of symptoms. 


SUMMARY AND CONCLUSIONS 


1. Primary carcinoma of the ureter Is a 
comparatively rare disease. The literature 


is herein reviewed. 

2. Two cases are reported, bringing the 
total number of reported cases to 175. 

3. Earlier recognition is assured by 
modern refinement of urologic technic. 

4. The prognosis is vastly improved 
because of earlier diagnosis, earlier and 
more adequate surgery, and _ proper 
irradiation. 
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PSEUDOMYXOMA PERITONEI 
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ROCK HILL, SOUTH CAROLINA 


EAVER! quotes Werth, Fraenkel 

and Neugebauer’s description of 

multiple pseudocyst formation in 
which multiple gelatinous globules have 
studded the appendix and even the sur- 
rounding visceral serosa. 

Since then occasional reports have ap- 
peared in the literature on pseudomyxoma 
peritonei. The greater majority of the 
cases reported have arisen from perfora- 
tions of pseudomucenous cystadenomas of 
the ovaries. A small percentage result 
from perforations of mucoceles of the 
appendix. 

Weaver? reported 256 cases of mucocele 
of the appendix in 1937 with forty-nine 
cases of pseudomyxoma peritonei. Thirty- 
five of these were in the female, fourteen 
in the male. Among theories that have 
been advanced the most likely is that of 
continued or repeated attacks of inflam- 
mation eventuating in stenosis of the base 
with continued secretion of mucus. 

Grodinsky and Rubnitz* experimentally 
produced mucoceles in rabbits. 

The increased intra-appendiceal pres- 
sure produces weakness and thinning of 
the wall, separation of muscle bundles, 
herniation of the mucosa and eventually 
rupture with widespread dissemination in 
the peritoneal cavity. Probably the occur- 
rence of pseudomyxoma peritonet with 
papillary implants depends on the ability 
of the cells to grow and secrete after 
transplantation. 

The secreted pseudomucin is only par- 
tially absorbed due to its rapid formation. 
Papillary growths enter this material 
using it as a framework resulting in a 
mixing of the two elements. 

Grossly pseudomyxoma peritonel Is eas- 
ily recognized in the advanced cases. In 


some of the earlier cases it may be missed 
unless we are cognizent of the possibility 
of its appearance. The mucocele must 
rupture before pseudomyxoma peritoneli 
can be formed. At times a small rupture 
may heal leaving the mucocele apparently 
intact. This may be repeated on many 
occasions. Usually the proximal lumen is 
closed but occasionally it is open, prob- 
ably resulting from increased intraluminal 
pressure. 

The gelatinous material has a “frog 
spawn” or “‘fish egg” appearance in clear 
or cloudy fluid. Usually it is only in the 
right lower quadrant but occasionally it is 
found throughout the abdomen as in my 
case reported below. The gelatinous mate- 
rial takes an acid stain and shows strands of 
columnar epithelial cells scattered through- 
out and showing a tendency to form cysts. 

Chaffee and LeGrand! give an excellent 
comparison of the appendiceal with the 
ovarian origin of this condition: Pseudo- 
myxoma peritoneli originates in a mucocele 
of the appendix. It causes a mechanical 
obstruction of the lumen and rupture of a 
mucocele. The clinical course is more 
benign but the prognosis is better. The 
histologic nature of the implants shows 
malignancy in 38 per cent; Is not so cellular 
and contains chains of single cells. Gross 
characteristics show a single mucocele. 
The reaction of the exudate is acid. 

Pseudomyxoma peritonei originating in 
ovarian cystadenoma is a neoplasm caused 
by a rupture of the cyst. It is more malig- 
nant, and the prognosis is poor. In 43 per 
cent it is malignant. It is more cellular and 
alveolar and papillomatous tendencies are 
present in many. Bilateral ovarian tumors 
occur In 50 per cent and bilateral involve- 
ment in 73 per cent of the cases in which 
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the process was malignant. The reaction 


is alkaline. 
That many cases of pseudomyxoma 
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obstructive symptoms due to the irritative 
chronic agglutinous peritonitis should cause 
one to suspect the possibility of its pres- 


Fic. 1. Diagram showing relative position of appendix, cecum and 
tumor. 


peritonei are malignant is shown by their 
subsequent course. This tendency to malig- 


nant degeneration is quite noticeable 
when of ovarian origin. Novak states that 
even in small frankly benign ovarian 
papillary pseudomucinous cystadenomas 
there is no certainty of a benign clinical 
course. The impossibility of evacuating all 
of the pseudomyxomatous material at 
operation Is obvious. In the cases collected 
by Jefferies,’ in 1932, 38 per cent were 
considered malignant. Apparently the ma- 
lignant tendency remains local in most 
cases arising from mucocele of the appendix 
as no lymphatic involvement has been 
shown. 

The preoperative diagnosis has never 
been made except in three instances by 
peritoneoscopy. There is no exact clinical 
picture. The symptoms are vague with 
pain being predominant. It is usually of 
long standing and intermittent in char- 
acter. The gradual increase in size of the 
abdomen, vague discomfort and _ later 


ence. Loss of weight, anorexia and vomiting 
may be present but these symptoms are 
usually due to secondary changes. 

I was able to diagnose one case of muco- 
cele of the appendix preoperatively by 
the presence of a sausage-shaped mass in 
the right lower quadrant with symptoms 
of acute appendicitis in a thin individual. 
No rupture was found at operation nor 
was there any evidence of pseudomyxoma 
peritonel. 

Death usually ensues in two to three 
years due to reaccumulation of fluid and 
exhaustion, obstruction or malignant 
degeneration. 

The treatment should consist of ap- 
pendectomy with removal of all of the 
gelatinous material possible. In some early 
cases this has apparently resulted in 
cures. It is only too often that the end is 
preceded by repeated bouts of intestinal 
obstruction. In many cases treatment of 
the obstruction may give several years of 
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fairly useful life. Irridation has been 
used but to date the results have been poor. 


CASE REPORT 


Mrs. J. W. H., age fifty-one, a white house- 
wife, was admitted to the York County 
Hospital August 4, 1941, with a diagnosis of 
arrested pulmonary tuberculosis bilateral and 
subacute appendicitis. 

The patient had pain and tenderness in the 
right lower quadrant for eight years at irregular 
intervals; she was usually nauseated and 
vomited with attacks. She had severe consti- 
pation and there was gradual enlargement of 
the abdomen for the past several years. The 
present attack began three weeks before 
admission with pain in the right lower quad- 
rant, nausea, vomiting and constipation re- 
lieved with enemas. 

Physical examination revealed an _ obese 
white woman apparently resting comfortably. 
Her blood pressure was 170/116; temperature 
99°F., pulse 80 per min. There was dullness of 
both apices with most rales down to the third 
interspace on the right. There was tenderness 
with slight muscle spasm in the right lower 
quadrant and slight rebound tenderness. No 
masses were palpated. She had chronic cer- 
vicitis with moderate rectocele; the uterus 
could not be palpated; the right adnexal 
region was tender but no masses were palpated. 

Hemoglobin was 84 per cent; leucocytes 
9,200; polymorphonuclears 80 per cent; lymph- 
ocytes 15 per cent; monocystes 5 per cent. 

Because of the long history a barium enema 
was administered. The only positive finding 
was a fixation of the tip of the cecum; there 
were no filling defects. 

On August 5, 1941, the abdomen was ex- 
plored through a low right rectus incision under 
spinal anesthesia. The entire abdominal cavity 
was filled with a whitish, gelatinous mass about 
the consistency of tomato aspic. There was 
slight agglutination of gut which was every- 
where thickened and reddened. Scattered over 
the peritoneal surface were many streaks and 
papillary projections of a firmer tissue. Over 
one gallon of this gelatinous material was 
evacuated before it was found to be coming 
from a mass in the right lower quadrant which 
was firmly attached to the end of the cecum 
and abdominal wall in the iliac region. The 
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omentum was adherent and after its removal 
an orange-size friable tumor was seen to arise 
from the central portion of the appendix. The 
appendix was four inches long and one inch in 
diameter, being distended with a continuation 
of the growth through an opening in its central 
portion about one-half inch in diameter. The 
tumor and appendix were dissected free with 
difficulty from the surrounding structures. 
Much of the tumor had to be removed by 
morcellation. It was semigelatinous in con- 
sistency but much firmer than the surrounding 
gelatinous material found throughout the 
entire peritoneal cavity. The pelvic structures 
were atrophic and were entirely free from the 
primary growth. They were the seat of many 
secondary transplants, however. 

The appendiceal stump was ligated and in- 
verted. The abdomen was closed in the usual 
manner. The postoperative diagnosis was 
pseudomyxoma peritonei from a mucocele of 
the appendix. The postoperative course was 
uneventful and she was discharged thirteen 
days later. 

The pathological report by Dr. Kenneth M. 
Lynch of Charleston, S. C. was as follows: 

“Received a stubby appendix showing a 
nodular deformity proximally, apparently of 
mucinous character protruding on the serosal 
surface. The lumen contains similar appearing 
material. Also ragged bits of translucent gray 
material with nodules of light yellow colored 
tissue attached. 

“Sections of appendix show distention of 
lumen by mucinous material with large 
actively secreting mucous cells in the appendi- 
ceal glands. There is eversion of the mucosa 
with extrusion through a rent in the appendi- 
ceal wall so that the mucosa spreads out over 
the serosal coat. The bits of translucent grey 
material consists of mucinous material showing 
some organization. Much of this is attached 
to fibro-fatty tissue which also shows fibro- 
blastic activity and inflammatory infiltration. 

Scattered throughout the mucinous material 
are strands of columnar cells with a slight 
stroma showing a tendency to cyst formation. 

“Pathological Diagnosis: Mucocele of 
appendix, ruptured, with pseudomyxoma 
peritonei.”’ 


Since leaving the hospital she has had a 
flare-up of the pulmonary lesion. She 
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Is Now in a sanitorium for this condition. 2. WEAVER, C. H. Mucocele of the appendix with 
pseudomucinous degeneration. Am. J. Surg., 26: 


The abdomen is quiescent except for 
persistent constipation. The usual course 3. GRopINsky, M. and Rusnitz, A. S. Mucocele of 


of this disease leads us to expect trouble appendix and pseudomyxoma peritonei. Surg., 
“ob: Gynec. e Obst., 73: 345, 1941. 
within the next two years . CHAFFEE, J. S. and LEGranp, R. H. Pseudomyxoma 
peritonei in a man. Arch. Surg., 45: 55, 1942. 
Novak, E. Gynecological and Obstetrical Pathology. 


1. DeaverR, JoHN B. Appendicitis, Its Diagnosis and Philadelphia, 1940. W. B. Saunders Co. 
Treatment. Philadelphia, 1913. P. Blakiston’s Son . JEFFERIES, J. Pseudomyxoma peritonei. Ann. Surg., 
& Co. 96: 215, 1932. 


ConsTIPATION is so usual in the early stages of acute appendicitis that 
when diarrhoea accompanies it the true diagnosis is liable to be overlooked. 
If diarrhoea is accompanied by even slight, but constant, tenderness and 
some rigidity in the right iliac fossa, other things being equal, the appendix 
should be explored. 

From “‘A Short Practice of Surgery” by Hamilton Bailey and R. J. 
McNeill Love (H. K. Lewis & Co. Ltd.). 


¢ 


CARCINOMA OF THE TIP OF THE TONGUE 


A CASE OF METASTASIS FROM A MALIGNANT TUMOR OF THE BREAST 


IRA Fink, M.pD.* 


Associate Visiting Surgeon, Harlem Hospital 


AND 


Joun Garp, M.D. 


Diplomate of the American Board of 
Dermatology and Syphilology 


NEW YORK, NEW YORK 


E are reporting an unusual case of 

carcinoma of the tip of the tongue 

metastatic from a primary malig- 
nant tumor of the breast. 


CASE REPORT 


Mrs. E. G., forty-one years of age, a house- 
wife, came to one of us (J. G.) on March 8, 
1942, complaining of a growth on the tongue of 
six weeks’ duration. In July, 1940, she had a 
radical operation for cancer of the right breast 
followed by a course of deep x-ray treatments. 
In January, 1942, during the second course of 
x-ray treatments she began to feel a soreness 
at the tip of the tongue followed by a little 
nodule which grew rapidly and became 
“ulcerated.” The family history was negative. 
She was married fifteen years but never became 
pregnant. Her menstrual periods had been 
regular and normal and not accompanied by 
dysmenorrhea. The tonsils were removed at 
twenty and a submucous resection of the nose 
was performed at thirty years of age. She gave 
a history of frequent attacks of acute sinusitis 
and frontal headaches. 

The growth was oblong, 1.5 cm. in length, 
1 cm. in width at the distal end, narrowed at 
the base to 0.5 cm. The sides were smooth and 
covered by mucous membrane of the tongue 
but the distal end was denuded of superficial 
epithelium, rough, irregular, rounded, cauli- 
flower-like and friable. It appeared as if 
the growth was set in the tip of the tongue for a 
distance of 2 to 3 mm. and held in situ tightly 
by the lateral margins of the tongue, contract- 
ing it. The rest of the tongue appeared normal, 
freely movable. The floor of the mouth, the 
pharynx and tonsillar fossae were likewise 
normal in appearance. The teeth were in fair 
condition. There were no enlarged glands 
palpable in the submental, submaxillary and 


supraclavicular regions. The thyroid was not 
enlarged. 

The patient was 5 feet 2 inches (24.8 cm.) 
in height and weighed 120 pounds (54.5 Kg.). 
She appeared in fair physical health, though 
worried and apprehensive. The pupils were 
moderately dilated, regular and reacted well 
to light and accommodation. The sclera 
were clear. The mucous membrane of the nose 
was injected. No sinus or mastoid tenderness 
was elicited. There was a scar at the area of 
the amputated right breast. There were no 
palpable nodules in and around the scar and 
in the other breast. The breath sounds were 
vesicular but diminished on the left lower 
chest. Rales were not heard. The apex beat was 
in the fifth interspace in the midclavicular line. 
The heart sounds were of good tone. There 
were no murmurs audible. The liver was not 
enlarged. The abdomen did not reveal any 
tenderness, rigidity or palpable masses. The 
knee and ankle jerks were normal. There was 
no edema of the ankles. The genitourinary 
system seemed normal. 

The Wassermann and Kahn reaction were 
normal. The hemogram showed 3,300,000 
erythocytes, 71 per cent hemoglobin, 9,400 
leukocytes, 81 per cent neutrophiles, 12 per 
cent lymphocytes, 5 per cent monocytes, and 
2 per cent stab cells. Several urine examinations 
showed a slight trace of albumen and a few 
epithelial and white blood cells. 

A roentgenogram of the chest (Fig. 1) read 
by Dr. Charles Gottlieb showed “diminished 
illumination of the entire left pulmonary field. 
The right pulmonary field is slightly hyper- 
illuminated, as the breast was removed on this 
side. There is one rounded area of diminished 
illumination in the upper and inner portion 
of the left pulmonary field. This is about 2 cm. 
in diameter and is due to metastasis.” 

The patient was admitted to the Medical 
Center of Jersey City on July 22, 1940. A 


* Dr. Fink is now a Major in the Medical Corps of the U. S. Army. 
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radical right mastectomy was performed. She 
was discharged on August 4, 1940. The follow- 
ing are the reports as given by the Medical 


Center: 


Fic; 
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white, elastic, with scattered small cysts and 
fatty tissue. There are no lymph nodes in the 
axillary fat.” 


Histologic Report. (Figs. 2 and 3.) “Sections 


1. Showing diminished illumination of the entire left 


pulmonary field. 


4 
« 


Fic. 2. Photomicrograph of sha tumor of the 
breast, low power magnification. 


Gross Examination. “The specimen consists 
of a breast received in formalin and measuring 
25 X 17 X 6 cm. The skin is smooth and in 
the lower portion there is a healing incision 
with drainage tubes. The cut surface is firm, 


Fic. 3. High power magnification of the tumor 
of the breast showing masses of polyhedral 


cells, centrally placed nuclei, conspicuous 


nucleoli with mitotic figures. 
show masses of closely related polyhedral cells, 
centrally placed nuclei and conspicuous nucleoli. 
Mitotic figures are frequently seen. There is a 
desmoplastic reaction. In the adjacent tissue 
adenomatous hyperplasia of the glands, intra- 
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ductal proliferation of the epithelium, and 
sclerosing adenomatous hyperplasia are noted.” 
Diagnosis. “‘Infiltrating duct cell carcinoma 


Fic. 4. 


Fic. 5. 
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Hospital under avertin and _ intratracheal 
anesthesia. Stay sutures were inserted on both 
sides of the tip of the tongue. The pharynx 


By 


Fic. 4. Photomicrograph of the tumor of the tongue. X 65. 

Fic. 5. High power magnification of the tumor of the tongue but of a differ- 
ent slide showing large, hyperchromatic, lamella-like cells with vaculated 
nucleus and some mitotic activity. X 150. 


type 11 associated with Schimmelbusch dis- 
ease.” 

Urine examination showed the presence of 
epithelial cells and pus cells. The red blood cell 
count was 4,600,000; leukocytes 8,400; hemo- 
globin go per cent. 

The patient was operated upon by us on 
March 9g, 1942, at the Manhattan General 


and the mouth were completely packed off with 
wet gauze packs. A wedge-shaped section of 
the tip of the tongue bearing the tumor mass 
was excised with a high frequency knife. The 
excision extended into healthy appearing tissue. 
Three interrupted mattress sutures of No. 2 
cargut were inserted to control bleeding. 
Superficial bleeding was controlled by electro- 
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coagulation. The mouth was aspirated of all 
secretion and blood. The postoperative course 
was uneventful and the wound healed fairly 
rapidly. 

The pathologic report of the tumor of the 
tongue was given by Dr. Angelo Sala. 

Gross Examination. ‘“‘The specimen is a 
conic shaped mass, about 8 mm. in diameter 
and as much in height, covered by ulcerated 
and disintegrated, friable, hemorrhagic mem- 
brane. The cut surface disclosed a creamy 
yellowish homogenous tissue, compact, but 
rather soft. 

Histologic Report. (Figs. 4 and 5.) “The 
anatomical markings of the cross sections 
through even the superficial layers of the 
tongue are completely unidentifiable and 
replaced by large extension of atypical! epi- 
thelial tissue consisting of large hyperchromatic 
lamella-like cells which show a large vacuolated 
nucleus, some of which reveal mitotic activity. 
The cells are arranged in cords and nests and 
do not show any tendency to formation of 
acini. The superficial layers are disintegrated 
and covered by blood clots.” 

Diagnosis. “Squamous cell epithelioma. his- 
tologically grade 11.” 

Dr. Sala, Dr. Ewing and Dr. Satenstein 
who studied both the original slide of the breast 
and that of the tongue reported that the tongue 
lesion was a metastatic carcinoma from the breast. 

On April 27th, a small painless nodule was 
palpable in the subcutaneous fat in the left 
femoral region. It was removed under local 
anesthesia. The histologic report was like that 
of the original breast and tongue tissue. While 
in the hospital the patient complained bitterly 
of pain in the knees and right ankle. Roentgeno- 
grams failed to show evidence of metastatic 
involvement. 

She was placed on a high vitamin and liver 
diet. She also received liver injections, 2 cc. 
of the crude liver (2 units per cc.) three times 
weekly, intramuscularly. The right cheek, 
neck and chest were exposed to deep x-rays. 
The patient, however, continued to go rapidly 
downhill with symptoms of cerebral metastases 
as indicated by complaints of severe pains 
in the head with partial and subsequent total 
loss of vision. 


COMMENT 


It has been known that carcinoma of the 
breast metastasizes primarily through 
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the lymphatics and occasionally through the 
blood stream. Numerous cases have been 
reported in the literature of bizarre sites of 
metastatic involvement. However, a search 
of the literature including the Index- 
Catalogue of the Library of the Surgeon 
General’s Office failed to disclose any case 
of metastasis from carcinoma of the breast 
to the tongue. It is interesting to note that 
while the tongue is often the site of primary 
carcinoma, the incidence of cancer from any 
source metastatizing to the tongue espe- 
cially to the tip of the tongue is most 
unusual and very rare. Dr. Ewing in a 
personal communication to one of us 
(I. F.) stated that he had never seen or 
heard of a similar incidence. Ochsner and 
DeBakey! reported a series of 3,047 col- 
lected cases of primary carcinoma of the 
tongue with an incidence of 1.6 per cent 
metastasis to the tongue. The authors do 
not state into which portion of the tongue 
the metastases occurred. Warren and 
Witham? state that practically every organ 
or tissue of the body has been noted as a site 
of metastasis but they do not mention the 
tongue. Neither is the tongue mentioned in 
the literature to which they refer. 


SUMMARY 


An unusual case of carcinoma of the tip 
of the tongue metastatic from the breast is 
reported by us. 

A search of the literature failed to reveal 
a similar occurrence. 


The authors wish to express their sincere 
thanks to Dr. Sala, Dr. Ewing and Dr. Saten- 
stein for their examination and report of the 
slides and to Dr. Gerald W. Sinnott of the 
Medical Center of Jersey City for his 
co-operation. 
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AN ANOMALY OF THE FINGER NAIL FOLLOWING 
TRAUMA 


CapTaAIN GLenN A. H. M.c. 
EDGEWOOD ARSENAL, MARYLAND 


a division of the matrix and the production 
of a double-nail formation. In both in- 
stances an apparently normal nail occurred 


HE fingers and nails of manual 
workers are subject to frequent in- 
juries of various kinds. The loss of a 


Fic. 1. A dorsal view of the second, third and fourth fingers of the left hand three months 
after the injury. On the ring finger a normal nail is regenerating. On the middle finger 
the nail is growing toward the base of the finger and is presenting over the distal inter- 
phalangeal joint. A thin, scale-like structure is shown in the normal position of the nail 


which was not nail substance. 


nail following trauma is common. Usually 
the nail regenerates, but in severe injuries 
to the matrix, the nail may not regenerate 
or It may regenerate and be deformed. In 
rare Instances a division of the matrix may 
cause the production of two nails on the 
same finger. In very rare instances the 
matrix may become so dislocated and 
turned by the trauma to cause the nail to 
grow toward the base of the finger. 


LITERATURE 


There are many references in the liter- 
ature concerning nail abnormalities, but 
those due to accident are rare. Heller! and 
Siding® described similar cases in which a 
contused laceration of the finger tip caused 


in its normal position. Over the lateral 
half of this nail a second nail had grown 
from a point just proximal to the normal 
nail. This narrower second nail was un- 
attached save the base from which it 
sprang. Heller? also reported a case of 
lupus vulgaris of the left small finger which 
caused destruction of the finger except for 
a small dark brown nail, located at the 
metacarpophalangeal joint. Its direction 
of growth was toward the base of the 
finger. 

Pribram* reported a case in which a 
finger was badly contused and Jacerated, 
and after healing, two separate nails had 
formed on the finger. A larger nail had 
regenerated in the normal location. About 
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I cm. proximal to the nail fold, over the 
distal interphalangeal joint, a_ smaller 
second nail had formed. This secondary 
nail was half as wide as the normal nail 
and occupied the lateral half of the width 
of the finger. It possessed a normal nail 
bed. No lunula was present on either nail. 
There was no mention made of the direc- 
tion of growth, but apparently it grew 
toward the base of the finger. It appeared 
that a portion of the nail matrix was dis- 
located by the trauma and transplanted 
with the resultant production of a second 
nail slightly proximal to the normal loca- 
tion of the nail. 


CASE REPORT 


H. W., a white, male, aged twenty-four 
years, a civilian worker at the Edgewood 
Arsenal, sustained a severe contusion of the 
distal phalanges of the third and fourth fingers 
of the left hand while moving heavy equipment 
through a doorway. A subungual hematoma 
developed under the nails of these two fingers. 
There was no evidence of injury to the skin 
and no dislocation nor destruction of the nails 
of either finger. An x-ray revealed an incom- 
plete T-shaped fracture of the distal phalanx 
of the middle finger. A small opening was made 
into each nail and the accumulated blood was 
released. Both fingers appeared to heal without 
incidence. 

One month after the accident both nails 
were lost. Both nail beds appeared to be normal 
and there was no evidence of infection. In 
another two weeks a normal nail was appearing 
on the ring finger. On the middle finger a thin, 
scale-like structure was appearing in the nail 
groove which at first was thought to be a nail. 
At the same time a slight prominence of the 
area I cm. proximal to the nail fold of the mid- 
dle finger was observed. This prominence 
slowly increased in size and gradually began 
to extend proximally across the distal inter- 
phalangeal joint. The skin over this swelling 
appeared normal. There was no tenderness or 
fluctuation. The cause of this tumefaction was 
not understood. 

About three months after the original injury 
a small longitudinal incision was made over the 
swelling on the dorsal aspect of the middle 
finger with the belief that this might be an 
infectious process. No purulent material was 
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encountered. Several days later, while probing 
the wound, the nail was discovered in the floor 
of the wound. (Fig. 1.) Under local anesthesia 


Fic. 2. Showing the appearance of the nail after 

it had been removed, superimposed upon the 

patient’s right middle finger, demonstrating the 

relative size and position. 
the nail was removed. It was found to be of 
the same length but only half as wide as the 
average finger nail. (Fig. 2.) This nail possessed 
the characteristics and thickness of a normal 
nail. The base of the nail was tapered and 
appeared to spring from the location of the 
normal nail matrix. A normal nail bed was 
present. This nail possessed no lunula. The 
patient was seen four months after the removal 
of the nail at which time there was no recur- 
rence of the nail in its normal position or in the 
abnormal position described. 


COMMENT 

It is generally considered that the cells 
of the stratum germinativum covering 
the greater part of the nail bed do not pro- 
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duce any of the overlying horny material. 
This function is reserved for the germina- 
tive cells beneath the crescentric white 
area, the [unula, and its extension back- 
ward beneath the nail fold, the root of the 
nail. A nail grows in length by the pro- 
liferation of the cells of the stratum 
germinativum at the root of the nail and 
in thickness from that part of the stratum 
germinativum which underlies the lunula. 
When the nail is torn off or detached 
through inflammation, it may be regener- 
ated if the cells of the stratum germinati- 
vum have not been destroyed. 

In the case reported, the severe contusion 
and the resulting subungual hematoma 
caused a separation of the nail plate from 
the nail bed. On the ring finger there was 
normal regeneration of the nail, but on 
the middle finger the nail grew in the op- 
posite direction. In the latter instance the 
germinative elements apparently became 
dislocated by the trauma and were turned 
toward the base of the finger. An adequate 
blood supply may have been retained, or 
the fragment may have thrived in the sur- 
rounding lymph until circulation was 
re-established, as in grafted epithelium. 

At first it was thought that there were 
nails growing in two directions: one in the 
normal distal direction and one in the 
abnormal proximal direction, as suggested 
in Figure 1. This thin, scale-like structure 
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occurring in the position of the normal nail, 
however, probably represented desqua- 
mated epithelial cells from the nail bed, 
or an actual attempt by the stratum 
germinativum to regenerate a nail in its 
normal position. This scale-like structure 
later disappeared and after the nail, which 
was growing proximally, had been re- 
moved, the finger was left without any nail 
substance. 

An excellent article on plastic surgery of 
the finger and toe nails by Sheehan‘ 
describes a method by which a nail graft 
might replace the lost nail on this middle 
finger. 


The author is grateful to Dr. J. Parsons 
Schaeffer, Professor of Anatomy, Jefferson 
Medical College, Philadelphia, to Lt. Col. C. F. 
Murbach, Surgeon, and Capt. J. K. Task, of 
the Station Hospital, Edgewood Arsenal, 
Maryland, for their interest and suggestions in 
the preparation of this article. 
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@ You save valuable time in the application of plaster casts 
when you use “Specialist” Splints—ready-cut lengths of “Spe- 
cialist” hard-coated plaster-of-Paris bandage. 

“Specialist” Splints are adaptable to many plaster splint and 
cast technics. In the method shown above, several splints are 
used to make a posterior slab which is molded to the arm and 
then over-wrapped with “Specialist” plaster-of-Paris bandages 


to complete the cast. 
For streamlined cast technic, standardize on “Specialist.” 


ORDER FROM YOUR DEALER 


NEW BRUNSWICK, N. J. CHICAGO, ILL. 


@ “Specialist” Splints saturate instantly. The required 
number of strips for one splint or slab (6 to 9) are 
immersed together and then molded to the limb. Be- 
fore immersion, they may be cut conveniently with 
scissors to any desired shape without loosening the 
plaster coating. Sizes: 3”x 15”, 4”x 15”, 5’’x 30”, 
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THE MOST IMPORTANT FEATURES OF 
THE DAILY PROTEIN REQUIREMENT 


Of the three primary nutrients 
(protein, carbohydrate, fat) pro- 
tein alone presents these interest- 
ing features: Its functions cannot 
be assumed or fulfilled by the 
other two. Its daily requirement 
in the normal organism is con- 
stant; it is increased solely when 
the “building” needs are in- 
creased; it is not influenced by 
externally expended energy. 
After surgery, these features 
prove especially important. The 
fact that the patient’s nutritional 
needs are practically basal (since 
he is at bedrest), does not lower 
his protein requirement. But the 
increased repair process going on, 
and the heightened metabolism 
caused by fever, actually step up 
the amount of protein needed. 
Carbohydrate and fat cannot re- 
place it, neither in tissue building 
nor in the production of the many 
internal and external secretions 


AMERICAN 
MEDICAL 


which for their synthesis are de- 
pendent upon protein metabolism. 

Since protein foods of animal 
origin are the first to be curtailed 
for civilians by war needs, pro- 
tein derived from cereals now 
assumes added importance. 

Cereal breakfast foods contain 
an average of about 10% of pro- 
tein, their actual contents rang- 
ing from 7% to 14%, depending 
on the grain source. 

When one ounce (prepared 
cereal or its equivalent in cereals 
to be cooked) is served with two 
ounces of milk and a teaspoonful 
of sugar, this palatable dish pre- 
sents about 5 Gm. of protein, 
biologically adequate because of 
the contained milk, 30 Gm. of 
carbohydrate, and 214% Gm. of 
fat, a total of 165 calories. 

In addition the cereal and milk 
together contribute appreciable 
amounts of B-complex vitamins, 
calcium, iron and phosphorus. 


The presence of this seal indicates that all nutritional statements 
in this advertisement have been found acceptable by the Council 
on Foods and Nutrition of the American Medical Association. 


InN 
135 SOUTH LA SALLE STREET - 


A cooperative effort to present the nutritional value of cereal breakfast foods (natural whole-grain or 
enriched or restored for vitamins and minerals to whole-grain values), undertaken jointly by THE CREAM 
OF WHEAT CORP.... GENERAL FOODS CORP.... GENERAL MILLS, INC.... KELLOGG COMPANY... NATIONAL BISCUIT COM- 
PANY ... PILLSBURY FLOUR MILLS COMPANY... THE QUAKER OATS COMPANY... CAMPBELL CEREAL CO.... ALBERS MILLING CO. 
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All preparations of 
possess these special properties... 


they are 


... against all types 
of micro-organisms 


. in dilutions non-toxic to tissues 
. . over prolonged periods 
. in the presence of pus and necrotic tissue 


They are the most stable of all chlorine bactericides 


They are strongly deodorant 


OF SURFACE 


Reg. U. S. Pat. Off. 
BRAND OF CHLOROAZODIN U.S.P. 


For detailed literature and samples write to 
WALLACE & TIERNAN PRODUCTS, INC., P. O. BOX 178, NEWARK 1, NEW JERSEY 


3 WALLACE & TIERNAN PRODUCTS, INC. Wy me 
Belleville, New Jersey, USA. 
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Yor antiseptic dressings and packings that remain moist 
soLuTION OF AZOCHLORAMID TRIACETIN 1:500 
For lavage jrrigations: wet dressings and hot soaks 
where thorough penetration and Jiquefaction are desirable 
— #86 SALINE MIXTURE oF AZOCHLORAMIO 
prepared from powder) 
For direct application—especian) suitable for office and 
prescription use 
OINTMENT OF AZOCHLORAMID 1;1000 
ARMY 
BUY BONDS 


WAR BONDS 


the American Journal of Surgery, Line. 
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oh Surgical nbisepsis 


Zephiran Chloride is a germicide of high bactericidal and bacterio- 
static potency. In proper dilutions it is nonirritating and relatively 
nontoxic to tissue cells. 


Zephiran Chloride possesses detergent, keratolytic and emulsify- 
ing properties, which favor penetration of tissue surfaces, hence 
removing dirt, skin fats and desquamating skin. 


ephiran oride is widely em- ‘ 
ployed for skin and mucous mem- Zephiran Chloride is available in 


brane antisepsis—for preoperative TINCTURE 1:1000 Tinted 
disinfection of skin, denuded skin . 
and mucous membranes, for vagi- TINCTURE 1:1000 Stainless 


nal instillation and irrigation, for . 
vesical and urethral irrigation, for AQUEOUS SOLUTION 1:1000 
wet dressings, for irrigation in eye, in 8 ounce and 1 gallon bottles. 
ear, nose and throat infections, etc. 


Write for informative booklet 


Trademark Reg. | 


Brand of BENZAL 


WINTHROP CHEMICAL COMPANY, INC. 


NEW YORK 13, .N. Y. Pharmaceuticals of merit for the physician WINDSOR, ONT, 


= 
i 


Council on Pharmacy 
and Chemistry 


Lipiodol, made in the 
U. S. A. and available 


5 cc. and 10 cc. am- 
pules, is accepted by 


the Council on Phar- 
macy and Chemistry of 
the American Medical 


Association. 


BRONCHIOGENIC TUMORS 


hile a “flat” chest plate may disclose the typical hilus glands 
and the shadow of a lung carcinoma, more accurate infor- 
mation is usually required by the bronchoscopist and the 
surgeon. The proximity of the tumor to a bronchus must be 
known, and whether or not the tumor is within the bronchial 
lumen. These facts are readily disclosed by Lipiodol 
bronchography. Lipiodol—iodized poppyseed oil containing 
40 per cent iodine in chemical union—clearly outlines the 
bronchial lumens, and reveals defects due to encroaching 
masses. If the tumor is not contiguous to a bronchus, the 
relationship between the two structures is also disclosed. 


E. FOUGERA & CO., Inc., DésZrééuetars 75 Varick Street, New York, N. Y. 
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In Severe Burns 


restoration and maintenance of the nitrogen balance 
essential to healing can be safely effected by 
regular intravenous injections of parenteral 


Available for parenteral and oral 
administration as al5% solution in 
100 c.c. rubber-capped vials. De- 
tails of therapy available on request. 


& Company 


ESSENTIALS OF THE PHYSICIAN’S ARMAMENTARIUM 


DETROIT, MICHIGAN SAN FRANCISCO WINDSOR, ONTARIO 


NEW YORK KANSAS CITY 
AUCKLAND, NEW ZEALAND 


SYDNEY, AUSTRALIA 


| 
* & j 
f 
AMINO ACID 
: 
Sineisss... § 


THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


PROCTOLOGY 
GASTRO-ENTEROLOGY 


and 


ALLIED SUBJECTS 


FOR THE 


GENERAL 
PRACTITIONER 


Intensive full time instruction in those subjects 
which are of particular interest to the physician in 
general practice. The course covers all branches of 
Medicine and Surgery. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK CITY 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique starting November Ist, 15th, and 29th, 
and every two weeks throughout the year. 


MEDICINE—Courses to be announced in January 
FRACTURES & TRAUMATIC SURGERY— 


Courses to be announced in January 


GYNECOLOGY—Two Weeks Intensive course 
starting February 7th One Week Personal Course 
in Vaginal Approach to Pelvic Surgery starting 
November Ist. Clinical and Diagnostic Courses. 


OBSTETRICS—Two Weeks Intensive Course starting 
February 21st. 


ANESTHESIA—One Week Course in Continuous 
Caudal Anesthesia for Obstetrics. 


OPHTHALMOLOGY —Clinical Course. 
OTOLARYNGOLOGY Special and Clinical Courses 


ROENTGENOLOGY—Courses in X-Ray Interpreta- 
tion, Fluoroscopy, Deep X-Ray Therapy every 
week. 


UROLOGY—Two Weeks Course and One Month 
Course available every two weeks. 


CYSTOSCOPY—Ten Day Practical Course every two 
weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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AMBULATORY FRACTURE CONTROL 
Using Roger Anderson Technics 


When used in this manner, the New UNIVERSAL FRAC-SURE 
EQUIPMENT offers a truly universal approach to fracture 
control. This includes not only the routine cases but most 
of the “‘problem”’ cases of the orthopedic surgeon. 


® Compound and comminuted fractures. 

® Multiple level fractures of same shaft. 

@ Fractures with substantial loss of bone. 

@ Fractures extending into the joint. 

® Locked fractures, both transposed and rotated types. 


Booklet on fracture technique and equipment furnished on request. NOTE 
TO MILITARY AND CIVILIAN DEFENSE HOSPITALS: Technicians available 


Total weight of above °F servicing and demonstrating Frac-Sure Equipment without obligation. 
units only 11 ounces 


Sole Manufacturers and Distributors 


The TOWER COMPANY Inc. = SURGICAL DISTRIBUTORS, Inc. 
REPRESENTATIVES 


HOME OFFICE \ 
1008 Western Ave. as ; 120 S. La Salle Bidg. 


Seattle 4, Wash. Chicago 3, Illinois 


MAin 4443 11 West 42nd Street 


Cable Address ‘‘TICSEATTLE”’ New York City 18, N. Y. 


Manufacturing and Research Specialists in Fracture Equipment 


VITALLIUM The only true Cobalt-Chromiuum 


SURGICAL APPLIANCES alloy being used in bone surgery 


V, TALLIUM nails, screws, 
plates, hip caps and special appli- 
ances have an authentic operative 
and clinical success that is without 
parallel in the internal fixation of 
fractures. 

Order through your dealer 


*Campbell, W. C. and Speed, J. S., Annals of Surgery, 
110-1. July, 1939. + Berry, H. C., Journal of Arkansas 
State Dental Association, 10-2. June, 1939. + Strock, A. 
E., American Journal of Orthodontics & Oral Surgery, 
25-5. May, 1939. + Doherty, W. B., American Journal of 
Ophthalmology, 22-4. April, 1939. + Smith-Petersen, M. 
N., The Journal of Bone & Joint Surgery, 21-2, April, 
1939. + Claflin, R. S., American Journal of Orthodontics 
& Oral Surgery, 25-1. January, 1939. + Hopkins, H. H. 
and Zuck, F. N., Medical Bulletin of Veterans’ Adminis- 
tration, 15-3. January, 1939. +» Venable, C. S. and Stuck, 
W. G., Journal of American Medical Association, 11-15. 
October 8, 1938. 


AUSTENAL LABORATORIES, Inc. 


TOADEMARK REG. U. S. PAT. OFFICE NEW YORK ° CHICAGO 
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Our Job to Save 


‘Unlike planes, tanks and guns, our job is to produce equipment 
for the saving of human life. This is a proud privilege, and so day S 
by day ... hour by hour... we are bending every effort, 
lending every skill to produce the equipment needed by our armed 


forces for the saving of human life. 


‘“‘In this way, we are doing our bit to hasten the day when normal 
business may again be transacted in a better, saner and safer 


world.”’ 


Fred Haslam & Co., Inc., 83 Pulaski St., Brooklyn, N.Y. 


PILLING INSTRUMENTS 


CRUTCHFIELD SKULL TONGS 


W. Gayle Crutchfield, M.D., Dept. of Neurological Surgery, Medical College of Virginia, Richmond. 

P16605 Crutchfield Tong Set for fracture dislocations of the cervical spine; complete set of tongs 

(custless scee!); geared drill and cwo drill points... $30.00 
Reprint and technique on request. 


MILLER-ABBOTT DOUBLE LUMEN TUBE 


P9140 Miller-Abbott double lumen tube for small intestinal incubation.................. $7.50 
Descriptive 12-page pamphlet with technique and bibliography sent on request. 


INFUSION VIA THE BONE MARROW 


P17225 Tocantins re-designed Set for Blood Infusion and other fluids via the bone marrow, as designed 
by L. M. Tocantins, M.D., Jefferson Hospital, Philadelphia. Each Set, A, B, C and D, made in three 


lengths; short, medium and long. Send for descriptive circular and bibliography. 


CONTINUOUS SPINAL ANESTHESIA 


Used by Wm. T. Lemmon, M.D., Jefferson Hospital, Philadelphia, in a large variety of over 3000 } 
operations. Can be used on any operating table. Interesting reprint describing the cechnique and equip- 
ment sent on request. 


MADE BY 


Arch & Twenty-third Sts U.S.A. 


== 
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UNMPATRED 
TACTILITY 


Matex Surgeons’ Gloues 


To Start Respiration in 
eu LINICAL EVIDENCE accumulated 
Asphyxia Neonatorum during the past decade has dem- 


onstrated the frequent efficacy of 

LOBELIN-BISCHOFF LOBELIN-BISCHOFF in the treatment 
of Asphyxie Neonatorum. Russ and 
Strong’ state that “in case respiration 
does not start, alpha-lobeline is at 
once administered via the umbilical 
vein.” Of the effects they say “...Im- 
mediate response of 2 or 3 deep respi- 
rations; often the cause of initiating 
respiration. ...” 

LOBELIN-BISCHOFF is the pure crys- 
talline hydrochloride of the alkaloid 
alpha-lobeline. It is supplied in 1 cc. 
ampules of 1/20 and 3/20 grains, in 
boxes of 6, 12, 50 and 100 ampules. 

Literature will be sent on request. 


1 American Journal of Diseases of Children, Vol. 61, No. 1, 
January 1941 


Bischoff": 


(VORYTON CONNECTICUT 
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With the Allies Overseas x x «x 


GUDEBROD SUTURES 


GUDEBROD SUTURES are used in virtually all United States Army and Navy 
hospitals, medical units and dressing stations the world over. The ability of Gude- 
brod Sutures to meet the high surgical standards of the Army and Navy is the 


result of 73 years of painstaking research carried on by the Gudebrod laboratories. 


Today, Gudebrod Sutures aid in the rehabilitation of wounded United States 


and Allied soldiers, sailors and marines. They are superior serum-proof sutures, 


whose use results in quicker recovery with less complications—something medical 


science has always sought and which, today, is of critical importance to our armed 


forces. 


Luckily, there are still adequate supplies of Gudebrod Sutures available to sur- 
geons and hospital staffs for civilian use. Free operating samples will be gladly 


furnished upon request. Please state sizes required. 


Back the Attack — 
Buy More War Bonds 


GUDEBROD BROTHERS SILK CO., INC. 


12 SOUTH 12th ST., PHILADELPHIA 


Boston New York Chicago Los Angeles 


| 
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For supplying Mercurochrome and other drugs, diag- 
nostic solutions and testing equipment required by the 
Armed Forces, for developing and producing Sterile Shaker 
Packages of Crystalline Sulfanilamide especially designed 
to meet military needs, and for completing deliveries ahead 
of contract schedule—these are the reasons for the Army- 
Navy “E” Award to our organization. 


The effectiveness of Mercuroch-ome has been demonstrated 

by more than twenty years of extensive clinical use. 
For the convenience of physicians Mercurochrome is sup- 
plied in four forms—Aqueous Solution for the treatment of 
| wounds, Surgical Solution for preoperative skin disinfec- 
| tion, Tablets and Powder from which solutions of any de- 

| sired concentration may readily be prepared. 

| Mercurochrome (H. W. & D. Brand of dibrom-oxymercuri- 
P fluorescein-sodium) is eccnomical because stock solutions 
"may be dispensed quickly and at low cost by the physician 
or inthe dispensary. Stock solutions keep indefinitely. Literature furnished to physicians on request. 


HYNSON, WESTCOTT & DUNNING, INC., Baltimore, Maryland 


Coming! 
The American Journal of Surgery 


Application of Sulfonamides in Fresh and Contaminated Wounds 
COMDR. EMILE HOLMAN, Mare Island, Calif. 


Surgical Problems in the Tropics | CAPT. L. K. STALKER, Rochester, N. ¥" 


Progress in Prolonged Unconsciousness Following Head Injury 
C. D. HAWKES, Boston, Mass, 


March Fracture or Insufficiency Fracture 
MAJOR S. H. NICKERSON, Camp Maxey, Texas 


Effect of Orchidectomy and Stilbestrol in Carcinoma of the Prostate 
C. C. HERGER and HANS R. SAUER, Buffalo, N. Y. 


Perforation of the Rectosigmoid by Compressed Air 
S. A. SWENSON, JR., and HENRY N. HARKINS, Detroit, Mich. 


| 
| 
| 
| 


AMERICAN JOURNAL OF SURGERY * OCTOBER 


SS 
SS 


SJ 


Z 


ty, 
Vy, 
SZ 


To the house of Warner this cherished relic is more than 
a yellowing piece of cardboard. It is the living witness of the brave and 
humble start made by William R. Warner nearly ninety years ago. 

Little did this ““chemist and druggist’’ realize how true would some day 
become his early chosen motto, “‘Omnis Orbis,’? how his name would 
become known ‘o physicians across the face of the earth. The house of 
Warner remains conscious of its obligation to keep alive and foster origi- 
nal investigation and research, and so contribute to the vital emergency 


Sela demands of today as well as provide for the need of tomorrow for still 
JARMACEUTICA 
ERCELLENCE better and safer means of preventing and controlling human disease. 


WILLIAM R. WARNER & CO., INC. 


113 West 18th Street, New York, N.Y. e 404 South 4th Street, St. Louis, Mo 
IN SEVENTY-FIVE FOREIGN COUNTRIES 


ESTAGLISHED 1656 


BRANCHES AND AGENCIES 
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Dextrose and Saline Solutions in all 
concentrations usually required by 
hospitals are available in Sterisol 
Ampoules. Economy and uniformity 
are assured by quantity manufac- 
ture. Solutions are chemically cor- 
rect, proved sterile and physiologi- 
cally tested for pyrogens. Freedom 
from reaction-provoking impurities 
can be depended upon. Three 
convenient sizes—1,000cc., 500cc., 
250ce. For literature on Sterisol 
Ampoules, write to Schering & 
Glatz, Inc.— Sterisol Division. 
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TRIAL BY FIRE 


N the Middle Ages, the accused was sometimes sub- 
jected to “trial by fire.” If he withstood the ordeal, 
he proved himself innocent and was then set free. 


Similarly, a number of severely exacting tests are 
given Solutions in Sterisol Ampoules before they 
can be released for intravenous use. One of these 
tests is a veritable “trial by fire.” Following auto- 
claving at 240 degrees, the ampoules are plunged 
immediately into cold water. Only the finest dis- 
pensing container, positively sealed, can survive 
such a gruelling ordeal. 


And the Sterisol Ampoule is such a dispensing con- 
tainer: Made entirely of Pyrex, each ampoule is 
sealed hermetically by fusion of the glass. Sterisol 
Ampoules assure safety and security at all times, 
Nothing but glass can touch the solution until the 
instant of use in the hospital. 


SCHERING & GLATZ, INC., 113 WEST 18th STREET, NEW YORK CITY 
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Over half of ordinary all-glass syringes 
meet a premature end because of unnec- 
essary tip breakage. This represents a 
needless waste of man-hours, material 
and money. Waste we can ill afford in 
time of war. 

Some time ago B-D engineers made an 
interesting discovery: All syringe tips 
must be ground to seat 
the needle hub securely. 

On close examination, 
however, it was noticed 
that a circular scratch, 


fracturing the skin of the 


B-D Px 
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glass, was invariably left by the end of 


the grinding tool. Tips broke at this 
scratch, just as a window pane breaks at 
the scratch-line made by a glazier’s tool. 
And so B-D tips were redesigned with a 
recess of unground glass just above the 
tip. Now, the end of the grinding tool 
revolves harmlessly in space. 

Result—a tip approx- 
imately twice as strong 
and B-D Syringes that 
give you the longest 
possible life of useful 


trouble-free service. 


Made for the Profession 


BECTON, DICKINSON & CO., RUTHERFORD, N. J. 
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The therapeutic value of cod liver oil in 
burns and slow-healing, noninfected and 
infected wounds, is attested by a rapidly 
growing bibliography” Morruguent Oint- 
ment, through the use of a cod liver oil con- 
centrate, presents a 25% higher content of 
the unsaponifiable fraction than official cod 
liver oil. Since this fraction, in which the 
vitamins are carried, is credited with the 
beneficial influence on wound healing, , 
Morruguent is appreciably more effective 
than cod liver oil itself. *Available on request. 


MORRUGUENT 


Wound odor disappears, necrotic ma- 
terial is liquefied, granulation tissue fills 
the wound, epithelization begins early, 
scarring is minimized. Morruguent Oint- 
ment is applied directly onto the wound, 
gauze covered, and the area lightly band- 
aged. Supplied in 2-oz. collapsible tubes, 
and in 1-lb. and 5-lb. jars. 


THE S. E. MASSENGILL COMPANY 


Bristol, Tenn.-Va. 
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When minutes count and only the most 
simple apparatus is available, then we find 


ether the anesthetic of choice. 


In the dressing rooms for injured civilians, 
in the operating rooms of base hospitals, in 
emergency surgery near the field of battle, 
ether is a standby for anesthesia. Its 
successful use in millions of 
wartime operations in the past 


emphasizes the reason why ether 


Mallinckrodt Ether for Anesthesia 


MALLINCKRODT CHEMICAL WORKS 


New York 
Montreai 


SERVICE 


St. Louis 
Chicago 


YEARS OF 


76 


ETHER in NATIONAL DEFENSE 


FINE CHEMICALS 


Aekinckrodt 


is the safest, easiest, and most successful of 


the inhalation anesthetics in general use. 


Mallinckrodt Ether for Anesthesia is un- 
surpassed for purity, stability and uniform 
potency. Many of the refinements of nor- 
mal civilian life must be sacrificed during 
war, but Mallinckrodt Ether—with its 
science-certain quality—will 
always be available. Supplied in 
V, Ib., 14 Ib., 1 Ib. and 5 Ib. cans. 


SINCE 1867 


VICTORY 


Philadelphia 
Los Angeles 


TO CHEMICA® 
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Three Factors of Primary 
Importance in 
Treating Secondary Anemias 


1. Supplying @ single liver factor fails to pro 


vide other essential pemoglobin-building 


materials. 


9. Supplying iron alone may exhaust the re 


serve of stroma-building materials. 


%, Supplying Bepron, however, insures quick 
and lasting return to normal plood levels, 
for it provides all the water-soluble prin- 


ciples of liver plus ferrous jron. 


Supplied in 8 oz. and pint bottles. A pharma 
ceutical of Wyeth’s, Philadelphia. 


iid seek LIVER WITH IRON 


@REG. Ue PAT. OFF 
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Habit Time for Bowel Movement in convales- 
cence is decidedly a valuable factor which con- 
tributes to the patient's well-being and comfort. 


A weakened system, recovering from the 
ravages of disease, must be aided gently and 
persistently in the restoration and ultimate 
maintenance of physiological activity. | 

After years of professional use, Petrogalar pt qt q a al 
stands established as a reliable, efficacious aid saan 


for the establishment of comfortable bowel 
action. —normal fecal consistency. Five types 
of Petrogalar provide convenient vari- 

ability for individual needs. 


Petrogalar Laboratories, Inc. 
8134 McCormick Blvd. Chicago, Illinois 


Copyright 1943, by Petrogalar Laboratories, Inc. 


Petrogalar is an aqueous suspension of pure mineral oil 
each 100 cc. of which contains 65 cc. pure mineral oil suspended in an aqueous jelly. 


> 
ore 
(- 
| 
fil 
the stiff 
management of const; 


AMERICAN JOURNAL OF SuRGERY * OcTOBER 1943 


The Baxter Transfuso-Vac and its acces- 

sories make possible an aseptic method 

of blood transfusion based upon collec- 

tion under vacuum, storage under vac- 

uum, and unbroken asepsis during in- 

C fusion, incorporated into such a simple 
3 A X T i OA | T technique that one operator can per- 
form the entire procedure from collec- 

tion of blood through the infusion of 

blood and saline. 


ProoUCcTS OF 


BAXTER LABORATORIES 


Glenview, Illinois * College Point, New York * Acton, Ontario « London, England 
PRODUCED AND DISTRIBUTED IN THE ELEVEN WESTERN STATES BY DON BAXTER, INC., GLENDALE, CALIFORNIA 


Distributed east of the Rockies by 


AMERICAN HOSPITAL SUPPLY CORPORATION 


CHICAGO e NEW YORK : 
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@ Today, quite logically, American eats bees eee 

parents turn to their family physician 
Among the many strange superstitions current in 


‘ the Mid i 
methods of child-spacing. Medical re- 
would eat bees, she would not become pregnant.* 


search has provided methods and ma- 
Himes, Medical History of Contraception 


for authoritative advice on scientific 


terials which, when prescribed for the 
control of conception, are effective and XC) 


non-injurious. The efficacy of Ortho- 
Gynol Vaginal Jelly has been established by extensive clinical research. Its properties are so designed that it 
is not only active chemically but forms an obstructive barrier to the migration of sperm. Ortho-Gynol Vaginal 


Jelly was formulated on the basis of requirements published 


by authorities for preparations of this type. 


COPYRIGHT 1943, ORTHO PRODUCTS, INC., LINDEN, N. J. r h y ry i 
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NUPERCAINAL” 


equals 


PHYSIOLOGICAL REST 


equals 


UNDISTURBED HEALING 


NUPERCAINAL is successfully 
used in traumatic as well as in 
surgical wounds. It prevents 


excessive evaporation of tissue 
fluid, provides prolonged anes- 
thesia thus furnishing relief from 
pain and itching. Gauze does not 
adhere to the surface or edges 
of wounds. Painful dressings 
are eliminated. 


One-ounce tubes 
One-pound jars 


*Trade Mark Reg. U. S. Pot. Off. 
Word “Nupercainal” identifies the 
product as containing “Nuper- 
caine” (alpha - butyloxycinchoninic 
acid-g diethylethylenedi 

ide) in lanolin and petrolatum, on 
ointment of Ciba's manufacture. 
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